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PROCEEDINGS 


OP TUB 


SCIENTIFIC MEETINGS 


OP THE 


ZOOLOGICAL SOCIETY OF LONDON. 


January 17, 1888. 

iJr. A. GUnther, F.ll.S., Vice-President, in the Chair. 

The Secretary rend the followinp; report on the additions to the 
Society’s Menagerie during the month of December 1887 : — 

The total number of registered additions to the Society’s Mena- 
gerie during the month of December was 35, of which 17 were by 
presentation, 2 by birth, 2 by purchase, 2 by exchange, and 12 were 
received on deposit. The total number of departures during the 
same period, by death and removals, was 117. 

Amongst these I may call attention to a small Fox from Afghanistan, 
presented by Lieut.-Col. Sir Oliver B. C. St. John, K.C.S.I., F.Z.S., 
which should probably be referred to the species shortly noticed by 
Blyth (Journal As. Soc. Bengal, voL xxiii. p. 730, 1884) as Vulpes 
griffithi. It is, liowever, as Mr. Blanford informs me, somewhat 
doubtful whether the species is really distinct from Vulpes leucopus 
(Blyth), the small Desert-Fox of Western India. 

This specimen has been lodged in the New Wolves’ and Foxes' 
Dens lately finished, to which I wish to call special attention, as 
this is the first occasion on which our specimens of the genus Canis 
have been arrauged in a connected series. I add a list of the speci- 
mens now living in the collection ; — 

List of Specimens of the Gems Canis now lieing in the Societg*s 
Gardens, 

1, 2. Canis lupus, d 2 • Received in exchange, Dec. 5, 1887. 

3. Canis lupus, cf . Presented by C. S. Hardy, Esq., Dec. 14, 
1887. This is a large animid of unknown origin, and may 
possibly be referable to Canis occidentalis of North America. 
Paoc. ZooL. Soc. — 1888, No. I. 1 
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4. Cants niger^ S • Received in exchange from the Zool. Gardens, 
Calcutta, May 5, 1883, to which institution it was presented 
by Major Fred. Clowes. 

.5. Cams vulpe$. Presented by Mr. Thos. Legg, July 30, 1884. 

6. Canis vulpes. Presented by Lady Brassey, F.Z.S., Feb. 21, 
188.5. 

7. Canis vulpes. Presented by A. B. Priestley, Esq., July 3, 
1886. 

8. Canis vulpes. Presented by C. Heseltine, Esq., July 8, 1885. 

9. 10, 11, Canis lagopus* Presented by T. Nordenfelt, Esq., 
C.E., Sept. 27, 1887. 

12. Canis javanicns, (S . Purchased, Sept. 29, 1887. 

13. Canis aureus. Presented by J. Smith, Esq., Aug. 22, 1878. 

14. Cams aureus, $ . Presented by Capt. W. Geake, Sept. 23, 
1887. 

15. Canis griffithi. From Afghanistan. Presented by Lt.-Col. 
Sir O. B. C. St. John, Dec. 29, 1887. 

16. Canis anthus.^^ . Presented by Capt, W. F. Wardroper, 
Dec. 4, 1882. 

1 7. Canis anthus, J . Presented by A. T. Marsh, Esq., Sept. 14, 
1886. 

18. 19. Canis mesomelas,^ $. Presented by F. Moscnthal, 
Esq., May 12, 1886. 

20, 21. Canis lateralis, cJ $. Purchased, May 28, 1886. 

22. Canis pallidus. Presented by Capt. J. 8. Talbot, Nov. 24, 

1885. 

23. Canis chama. Purchased, June 26, 1886. 

*24. Canis latrans. Presented by R. Payne, Esq., July 8, 1884. 

25. Canis latrans,^. Presented by Prof. C, M. Vincent, 
Aug. 21, 1887. 

26. Canis latrans, $ . Presented by Baron Ferdinand de 
Rothschild, F.Z.S,, Dec. 5, 1885. 

27. Canis Jkilvus. Deposited, Nov. 10, 1876. 

28. Canis fiifvus. Presented by Messrs Ensor, Weber & Co., 
July 23, 1886. 

29. Canis fulvus. Presented by Miss Cameron, Sept. 24, 1887. 

30. Canis velox* Received in exchange, Jan. 17, 1885. 

31. Canis virginianus. Received in exchange, Oct. 23, 1886. 

32. Canis azares. Purchased, June 16, 1885. 

33. Canis rudis, (S * Presented by Capt. J. Smith, Sept. 30, 

1886. 

34. Canis rudis. Purchased, Dec, 2, 1886. 

35. Canis falvipes (Tierra del Fuego). Presented by Miss M. 
M. Wroughton, Sept. 26, 1887. 

. 36. Canis dingo, $ . Deposited, July 4, 1887. 

♦ It is doubtful whether the animal presented by Mr. B. Payne as captured 
in Epping Forest is really of this spades. It seems in some respects to be more 
IjJke the North-Alrieau Ctmis anthus. 
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Mr. F. Day, F.Z.S., exhibited a specimen of the Spanish Loach, 
Cobitis t(Bnia, captured the previous week at Hungerford. 

Mr. Day also exhibited two specimens of hybrid Salmonidae from 
Howietoun, both of which had been removed from the ponds on Dec. 
Ist, 1887. The first was of the leopard breed, 13*2 inches long, and 
one of the progeny from 8000 eggs of an American Char (Salmo fon- 
tinalis), taken on November 15th, 1882, milted from a Loch-Leven 
Trout. Although 4 years and 10 months of age, this was the first 
season that they had been observed to be fertile ; the specimen was a 
female full of nearly ripe eggs. The second fish was one of the zebra 
breed, 18 inches long, 3 lb. in weight, and one of those raised from 
3000 ova of the Loch-Leven Trout taken on November 29th, 1883, 
and milted from an American Char. This fish, 3 years and 10 
months old, was also a fertile female. The external colours in these 
two forms were very similar, and coloured drawings of the hues 
exhibited by the fish when first captured were likewise shown. 
These fishes were covered with reticulations or vermiculated lines on 
a grey or silvery ground, and differed in appeal ance from either of 
their parents. But the most remarkable feature was the dentition 
of the vomer, for in the Char teeth are only found along the 
hind edge of the head of that bone, not along its shaft, where they 
are, however, present in Trout, In these hybrids the hind edge of 
the head of the vomer was toothed as in a Char, and also for a short 
distance along the shaft of that bone, where three or four teeth were to 
be seen. Thus a fertile form could be produced, differing in external 
colours from Trout or (/bar, and having neither the dentition of 
tS, ealvelinus nor of true S.fario, but a compound between the two. 
If such a form had been captured wild, and it is now so found in Car- 
diganshire, doubtless it would have been, referred to a new species. 


The following papers were read : — 


1. On a Collection of Mammals obtained by Emin Pasha in 
Equatorial Africa^ and presented by him to the Natural 
History Museum. By Oldfield Thomas. 

[Beeeived December 14, 1887.] 

(Plates I. & II.) 

The Mammals recently received by the Natural History Museum 
from Dr. Emin Pasha number 1 15, belonging to 39 species — a col- 
lection which is of the utmost value as a contribution to our know- 
ledge of the Central-African fauua, and one which reflects the 
highest credit on the energy and scientific spirit of the man by 
wh^om it was formed. When the cares and anxieties of a person in 
the position of responsible governor of a large and tiubulent African 

E rovince are considered, it seems wonderful that Emin should have 
een able to make any collections at all, and atUI more tboold have 

!♦ 
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made such a collection as the present, nearly every specimen of which 
has been carefully labelled in his own handwriting, with the date, sex, 
and exact locality — particulars which add enormously to its scientific 
value. 

The great mass of the collection was not obtained at Dr. Emin’s 
headquarters, on the Upper Nile, but in a district called Monhuttu 
(lat. 2® 30' N., long. 21^ 50' E.), just within the Congo basing and 
separated by the Congo-Nile watershed from the Wadelai region. 
There, practically, all the interesting forms were collected; and, 
considering their number, and especially their strongly marked 
geographical character, the general affinities of the mammal-fauna 
of this district may now be looked upon as settled ; their affinities 
are discussed at the end of the present paper. 

Of the more recent papers on the Central-African mammal-fauna 
the three following are the most important : — 

1. Pagenstecher, Dr., “ Die von Dr. G. A. Fischer, auf der ira 
Auftrage der geographischen Gesellschaft in Hamburg unternom- 
menen Reise in das Massai-Land gesammelten Saugethiere ” 

2. Noack, H., “Beitragezur Kenntniss der Siiugethier-Fauna von 
Ost- und CentrabAfrika’*^ 

3. Leche, W., “Ueber einige von Emin Pascha gesammelte 
afrikanische Saugethiere ” 

The first of these contains notes on 31 species of mammals, but 
the region explored by Dr. Fischer has so different a fauna from 
Monbuttu, that only some three or four species, and those very widely 
spread, are common to both collections®. 

Dr. Noack’ s paper also, based on the mammals collected by Dr. 
Rohm in the Marungu country, on the south-west coast of Lake 
Tanganyika, refers to a fauna very different to that of Monbuttu, 
although several species, and those some of the most interesting 
(e. g. Sciurm hoehmi and Mus kaiseri), are found in both districts. 

Finally, Dr. Leche’s paper is founded, like the present one, ujion 
specimens collected by Emin Pasha. Fifteen species are enumerated, 
but these come chiefly from the Upper Nile district, only three of 
them occurring also in the Monbuttu collection. The localities 
given are so widely scattered that the paper, although important for 
the histories of the individual species, gives but little deflnite 
faunistic information. 

There is also a list of 71 species observed in Niam-niam-land, given 
at the end of Dr. Schweinfurth’s *Im Herzen von Afrika,’ but 

^ On the assumption that the Uelle is really an affluent of the Congo, and 
•does not run, as has been suggested, north-westwards to Lake Chad or into the 
.Riser basin. 

^ JB. Mus. Hamburg, 1884, pp. 32-46 (1885). 

» ZooL Jahrb. ii. pp. 193-302, pis. viii.-x. (1887). 

♦ 25001. Jahrb. iii. pp. 115-126, pis. iii. and iv. (1887). 

• Dr. Pagenstecher (pp. 40 and 41) places Gaz^Ua thomzom and Akelaphus 
cokei as synonyms of Cr, granii and A, lichterntzini respectively, observing 
that they are “ figured but not described ** in Thomson’s ^ Masai-Land,’ 18^. 
He seems, therefore, to be unaware that these species were originallv described 
by Dr. Giinther (Ann. & Mag. R. H, [5] xiv. p. 426, 1884), 
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the list is a merely nominal one, except that the different native 
names of the animals are all careMly recorded. Two of Dr. Emin’s 
West-African animals, the Chimpanzee and Galago demidojjiy occur 
in the list. 

The 39 species in the present collection consist of 3 Primates, 
8 Carnivora, 1 Insectivore, 3 Bats, 1 Ungulate, 1 Edentate, and no less 
than 22 Rodents, Dr. Emin ha\ing wisely paid most attention to 
the latter group, in which our knowledge of the smaller forms is 
still so exceedingly incomplete. 

1. Anthropopithecus troglodytks (Gm.). 

a. Skeleton, d (incomf)lete). Bellima, Monbuttu. 

h, c. Skulls, old 6 and imm. Monbuttu. 

Without further material, and a much fuller examination than is 
now possible of the whole genus, it is impossible to determine to 
which of the races of Chimpanzee these specimens should be 
assigned, and 1 therefore place them provisionally under the name 
of the common West-African species. Chimpanzees from this 
region have received the names of Troglodytes schweinfurihV ^ and 
T* niger^ var. marunyensis"^, but the evidence in favour of this dis- 
tinction seems to be as yet exceedingly meagre. Some notes on an 
acrocephalous skull of a Chimpanzee, also obtained by Dr. Emin, 
were contributed to this Society by Prof. Flower in 1882 (P.Z. S. 
1882, p. 634). 

2. CoLOBUS GUEREZA, Rupp. 

a. Immature. On the Nambiri^ Sandeh ( = Niam-niam) laud, 
20/7/83. 

This species is also mentioned by Schweinfurth as occurring in 
Niam-niani. 

3. Galago di miooffi, Fisch. 

a. S* Stat. Gadda, Monbuttu, 18/3/84. 

b. d . ytat. Gadda, Monbuttu, 3/5/84. 

** Iride flavo-umbrina. Monbuttu name ‘ Nensi,’ ” — E.* 

This species, like the last, was observed by Schweinfurth in 
Niam-niam, but has otherwise only been recorded from West Africa. 

4. FrLIS SERVALINA, Ogilb. 

a. Immature. 

As this specimen is immature, having its milk-teeth still in place, 
it does not aiford any additional information as to the vexed 
question of the relation of F. servalina to the true F. serval, except 

^ ^ Giglioli, Ann. Mus. Genov, iii. p. 50 et segq. (1872). See also Peters, SB. 
Kat. l^Veimde, 1809, p. 25 ; lesel, Ann. Mus. Gomw, i p. 60 $egg, f 1870) ; 
Hartmann, Arch. Anat. Phys. 1872, p. 474 et segg, ; and Schweinfurth, ‘ Im 
Herzen von Afrika,* i. p. .558 (1874). 

^ Hoaok, 1. c. p. 291 (1887). 

’ The exact position of this locality I atn quite unable to find in any of the 
maps at my disposal. 

^ The particulars marked ** E.” are those noted on the labels by Emin Pasha, 
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in so far as it shows the constancy at different ages of the peculiar 
coloration to which the name of F, servalina has been applied* 
The specimen has lost its label, but is no doubt one of the Mou- 
buttu series. 

5. Felis CALI6ATA, Tcmm. 

< 1 . d. Tingasi, Monbuttu, 16/10/83. 

b. (S. Stat, Gadda, 14/5/84. 

c. Juv. 

Iride fulva. Lives in the woods. Monbuttu name ‘ Nango ' 
or ‘Kao.’ E. 

[Felis caligata oomesticata. 

a, Lado. 12/83. 

‘‘Bastard between F, caligata cT and F. domestica J .** — E.] 

6 . Genetta tigrina, Schr. 

0 , 6 . $ and juv. Lado, 5/1 2 / 8 i>. 

“ Caught with three young in its nest. A severe biter, and a 
great enemy to poultry. Ejected a fetid fluid on capture.’* — E. 

I only use the above name provisionally, until the species of 
Genets are properly worked out, which will probably result in the 
union of nearly all the so-called different species. 

7. Poiana richardsoni, Thomps. 

o. Juv. 

An immature individual of this exceedingly rare and interesting 
species quite agrees with the typical specimen in the Museum col- 
lection. It is unfortunate that its label has been torn off, so that its 
exact locality is unknown ; but as the species is a strictly West- 
African one, having only hitherto been recorded from Fernando Po 
and Sierra Leone, it was, no doubt, obtained in the Monbuttu district, 
where the whole of the purely West-African species were collected. 

8 . Crossarchtjs zebra, Biipp.^ 

а. (J. Tingasi, 1/7/83. 

б . d. Stat. Gadda, 18 / 1 / 84 . 

c. Stat. Gadda, 20/1/84. 

“ Iride fusco-flava. ‘ Ndoto ’ (Monbuttu).” — E, 

Notes on the habits in Marungu of the closely allied C, faseiatus, 
Desm., have been recorded by Dr. Noack*, from the note-books left 
by Dr. Bohro. 

Of the species labelled as occurring in Monbuttu, this is absolutely 
the only one of a distinctly Abyssinian character. It is, however, a 

^ connection with this species, I may take the opportunity of eorrectine 
^*7 African Mungooses (P. Z, 8. 

1882, P-^7), where, in the synopsis of species (lines 22 and 24), the lenatlis of 
the four™ premolar in U. z^a and C, favnaiut have beM> ttan.poKd, a. an 
Mauuinatjon of the detailed deeoriptione would diow. It i. (hat 

ha. ite premolar “ more than 8 millim.’* and C. eOra “ leM than 7 nun.m •• 

* r.c.p.aes. -u-™. 
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most strongly marked example, the present being by far the most 
distant point from Abyssinia from which it has been recorded. 

Bearing in mind the semi-domesticated state of many of the 
Mungooses, and the otherwise strictly West-African character of the 
Monbuttu fauna, one is almost tempted to believe that this species 
has been artificially transported across the watershed from the Lado 
district, where Dr. Emin has himself previously obtained it. 

9. Crossarciics obscurus, F. Cuv. ? 
a, $ imm. 

** Lives in pairs ; very harmful to poultry.*^ — E. 

An extraordinary short-haired specimen, of the determination of 
which I am somewhat doubtful. It is wholly without the long fur on 
the body, none of the hairs exceeding about 14 or 15 millirii. in length, 
and the general tone of colour is a f)eculiar whitish grey, exactly 
similar to that of the underfur of C. ohscurus. It appears to me 
probable that it has been clipped of the longer hairs by the natives, 
perhaps for purposes of dece[>tion, as the majority of the hairs do 
not taper naturally to a point, but end quite abruptly. Its skull is 
quite similar to that of U. obscurus. 

10. Lycaon pictcs, Temm. 
a. Skin and skull, young. 

This specimen, unfortunately without a label, is probably part of 
the Wadelai collection, as the species is known from Abyssinia and 
South Africa, but not from Western Africa. The sizes of the milk- 
preinolars in this specimen are as follows : — length 6*5 
millim. ; m pm. length 11*4; length 8*, 5, breadth 9*5; 

m. piu.^, length 6’1 ; m. pm.*> 8*4 ; m. pm.* ^ 13*3. 

11. ICTIDONYX ZORILLA, L. 

n. (5* Redjaf, near Lado, 1/84. 

12. Crocidura doriana. Dobs, 
a-c. Wadelai, 10/85 and 4/86. 

I am indebted to Dr. Dobson for the determination of this Shrew. 
The type came from Shoa, and the species is therefore, so far as is 
yet known, distinctly Abyssinian. 

13. Epomophorus (nypsiGNATHOs) MON8TROSUS, Allen, 
a-d. d & ? . Tingasi, 29/10/83. 

Iride fusca. ^Balupa’ of natives. Lives upon fruit, and is 
itself eaten by the natives. Found in flocks of from 50 to 60.” — E. 

Herr Bohndorff also obtained this species in Niain-niam-land. 

Previously only known from West Africa. * 

14. Epomophorus franciurti, Tomes. 

0 . Tingasi, 5/82. 

This is another wholly West-African species. 
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15. Megaderma frons, Geoffr. 

a. $ • Wadelai, 26/C/86. 

16. Anomalurus pustllits, sp. n.^ (Plate I.) 

a. $. Bellima, 21/6/83. Type. 

b. d* . Tiiigasi, 5/82. 

Size very much smaller than in any of the other species. General 
colour above uniform dark grizzled grey, the hairs throughout dark 
slaty grey for the greater part of their length, this colour gradually 
darkening to black just below a terminal band of pale grey or oliva- 
ceous. Head and limbs like back ; sides of parachutes rather darker. 
Underside pale yellowish white, without a tinge of rufous, the hairs 
on the belly pale slate basally, and dull yellowish white terminally ; 
outer margins of parachute below covered with coarse dark brown 
hairs. Tail uniform pale brown, cylindrical, rather bushy, the hairs 
at its end attaining a length of nearly two inches ; scales about 1 5 
in number. 

Skull, as compared to that of beecrofti, distinguished by its 
very much smaller size, short muzzle, proportionately longer pala- 
tine foramina, longer orbital and shorter temporal fossse, and larger 
rounder bullae. 

Teeth as usual. Incisors orange above, pale yellow below. 
Molars readily distinguished by their small size. 

Dimensions of a female in skin : — Head and body (to anus) (c.) 280 
millim. ; (to back of interfemoral membrane), 300 ; tail 134 ; hind 
foot (without claws) 40^ ; ear (dried and shrunk) (c.) 20. 

Skull — basal length 4 1 millim. ; greatest breadth 29 ; interorbital 
breadth 12*3; height of infraorbital foramen .^)*2 ; palate, length 
21*7; diastema lO’l ; length of palatal foramen 5*0; length of 
upper molar series 9*4. 

This interesting little animal is most nearly allied to the West- 
African A, beecrofti, Fraser, but differs from that species in its 
duller and less yellow upperside, in the entire absence of rufous 
on its neck and belly and, as from all the other described species, 
in its diminutive size. 

17. SciURUS STANGERi, Waterh. 

a, Tingasi, 2/9/83. 

" Common in Monbuttu, where it is called * Mbonga.’ ” — E. 

18. ^ SciuRus RUFOBRACHiATUs, Waterh. 

a. cJ. Bellima, 13/7/83. 

b, d. Bongereh, 21/7/83. 

• c, d, Tingasi, 5/82 and 7/83. 

Iride fusca. ^ Bonga.’ E. 

* ^ Ppeliminory diagnosis published, Ann, Mag. N. H. [5] xx. p. 440, Dec. 1, 
1887. 

* In specimen an adult male, rather smaller than a, 

* Young specimens of A. beecrofti are also without the bright rufous on the 
belly charaoteristio of the species, but the size of their feet and teeth would 

^.lalways distinguish such specimens from A, pusillua. 
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These specimens vary very considerably in the colour of the 
belly-hairs, which in some of them, notably in a, are pure white, 
while in others the}'^ are of the usual dull grey and white found in 
Western Coast specimens. 

19. SciuRUS ANNiJLATUs, Desm. 

a. $. Lado, lf)/2/81. 

b. Tobbo, 18/5/(S3. 

c. 2* Tobbo, 18/5/83. 

20. SciVRTJS TYRRHOPUS, F. Cuv. . 

fl, c? • Tingasi, lG '9/83. 

b, y. Tingasi, 10/10/83. 

“ Iride fusca. ‘ Kejo.’ *’ — E. 

Specimen a has the hairs of the belly, usually pure white, richly 
washed with red. 

S, stangeri, <S\ rufobrachiatm, and the present sj)pcies are all 
strictly West«African forms, this being by far their most easteily 
recorded locality. 

21. SciuRXJS BOKiiMi, Reichen. 

a, b, d* & ? . Tangasi, 7 and 9/83. 

c, d. d & 2 • ^tat. Gadda, 2 and 3/84. 

e. d . Nendja (Monbuttu), 9/7/83. 

/ 

“ ‘ Nangeri.’ Corninoii from 4° N. lat. southwards. As yet 
only taken to tlic west of the Bahr el Djehcl.’* — E. 

These beautiful little Squirrels quite agree with the description 
given by Dr. Reichenow (Zool. Auzeiger^ 1886, p. 315) of some 
specimens obtained by Dr. R. Bohrn in the Mnrungu country, at the 
south-west corner of Lake Tanganyika. Whether the species is 
really distinct frrm S, covgicus, Kuhl, is a question which will have 
to be decided later, when farther specimens are available from other 
localities. It appears to me to be by no means improbable that not 
only will <5. hoehmi be found to grade into S. congicus^ but that the 
latter also will equally pass into 8. poensis. Smith, of which I have 
seen specimens with just a faint indication of a whitish back-stripe. 
This stripe then becomes bright and prominent in S, congicus^ with 
a darker band below and external to it ; while further, in S', boelimi 
this latter dark band is quite black, and is supplemented internally 
by a second even more proriiinent black stripe. These gradations 
from the normally wholly unstriped S, poemis to the brilliantly 
banded 8. hoehmi show how little these dorsal bands can be trusted 
for the division of the Squirrels into groups, or even for the discri- 
mination of the species. No appreciable seasonal change is visible 
between the different specimens of the series. 

The Squirrel from “ Tamaja referred to and figured by Leche ‘ 
as S. lemnUcatus^ Le Conte, appears also to belong to this species, 
which, while having the same number of stripes as 8, lemniscatus, 

' r. c. p. 117, pi. ui. 
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is apparently, as already remarked, more nearly allied to S, congicua. 
Prof. Leche’s six specimens are stated to be all immature, a state- 
ment that perhaps only rests on their inferior size as compared with 
S, lemniscatus^ S. boehmi being decidedly smaller than that species. 
Indeed the beautiful figure given by Prof. Leche represents, when 
increased to scale, an animal quite as large as the largest of our 
specimens of S. hoehmiy all of which are undoubtedly fully adult. 

Notes on the habits of this species have been made both by 
Dr. Bbhm (Noack, t. c. p. 251) and Dr. Emin himself (Leche, L c.). 

22. Xerus erythropus, Geoffr. 

a. d. Tingasi, 16/10/83. 

b. d* Stat. Gadda, 4/2/81. 

c. Skeleton. Stat. Gadda. 

d. Skull. Foda, Lake Albert Nyanza, 12 / 8 . 1 . 

“ Iride fusca. Monbuttu name ‘Koro.* Common everywhere.”— 
E. 

No difference that could be ascribed to season is observable 
between a and b, collected respectively in October and February. 

23. Gerbillus, sp. (allied to G. leucogastevy Peters). 

а. $. Tingasi. 31/8/83. 

б. $. Stat. Gadda, 24/1/84. 

** Monbuttu names ‘ Kota ^ and ‘ Sinsi.’ ” — E. 

24. Gerbillus, sp. 

a, b, Wadelai. 5/86. 

In the state of confusion in which the species of Gerbilles are at 
present it is impossible to determine these specimens with certainty, 
but they are nevertheless of the utmost value as supplying material 
for a future revision of the group. 

25. Cricetomys gambianus, Waterh. 

«, 5. d & $• Bellima, Monbuttu, 16/7/83. 

c, d. Tingasi, 8/83. 

e. Skeleton ? . Tingasi, 7/.9/83. 

/-I. d & $ • Stat. Gadda, 2/84. 

y. Skeleton d* Stat. Gadda, 14/3/84. 

L Skull, d . Kubbi, Monbuttu, 7/83. 

Z. Skull, $. Foda, Lake Albert Nyanza, 12/85. 

Iride fusca. Native name * Assumba.* ” — E. 

Specimens a and b, from Bellima, differ from the rest by their 
greyer colour, grey instead of pure white bellies, and the less sleek 
dharacter of their fur, differences which, as shown by the fine series 
obtained, are neither seasonal nor sexual. Their skulls, however, do 
not present any valid specific distinction, and it is probable that we 
have here one of the definite but non-specific variations often known 
to be due to some difference in the nature of the locality — as, for 
example, a difference either in altitude, presence or absence of forest, 

amount of rainfall. 
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26. Malacomys longipes, M.-Edw. 

Or-d. c? & 3 $ . Tiiigasi, 7 and 9/83, 

(a) “ Iride fusca. ‘ Nesanda.* In and by water.** 

\b) “ In the forest.” — E. 

This most interesting form was only previously known from a 
single specimen from the Gaboon in the collection of the Paris 
Museum, the skull of which has unfortunately been destroyed. An 
examination of the skulls sent by Dr. Emin shows that Malacomys 
has perfectly smooth incisors, and the molars of a typical Mus, and 
is therefore only distinguished by its very different external pro- 
portions. As a species M» longipes is characterized by its rounded 
supraorbital edges, elongated muzzle, small teeth, and short palatine 
foramina, the latter and the teeth being each only 6 millim. in 
length, as compared to a basal length of 35*5, and a palate length 
of 22 millim. 

27. Mus (IsOMYS) BARBARUS, L. 

a. d*. Stat. Gadda, 10/1/84. 
h~g, Tingasi, 7 to 9/83. 

A. cJ . Wadelai, 2 1/7/85. 

“Iride fusca. Nati^e name ‘ Nadje * or ‘ Nnge Nadje.* Found 
along the edges of the forest.” — E. 

No remark to this very common and widely spread species would 
be needed were it not that the three authors whose papers have 
been above referred to have all expressed different views as to its 
nomenclature, and it is therefore advisable for me to explain my 
reasons for the name I myself use. Thus Dr. Pagenstecher, although 
only having two of the ordinary specimens for comparison, calls the 
Masai form ^*Mus {Lemniscomys) barbarus, var. niassaicus ** \ a form, 
however, that I do not think distinct enough to merit a varietal 
name, especially .s the Emin series contains individuals precisely 
agreeing both with ordinary West-African specimens and with those 
described by Dr. Pagenstecher. 

Dr. Leche ^ puts all under “ Mus barbarus ** and expresses his 
opinion that the variety known as pulchellusj* Gray, is not really 
distinct — a view with which I most fully agree, although I prefer to 
recognize the subgenus “ Isomys^'* with which at the same time I 
think “ Lemniscomys ** should be amalgamated, the two grading 
quite insensibly into each other. 

Finally Dr. Noack® uses Dr. Gray’s obsolete name of “ Golunda 
pulchella ” for the species, being apparently unaware either of its 
position in the subgenus Isomys, or of the fact that the generic 
name Golunda belongs properly to a very different animal, for which 
in its turn * he uses Peters’s name of Pelomys, although the latter’s 
identity with Golunda was shown by Mr. Blanford as long ago as 
1876 *. 
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28. Mus (ISOMYS) ABYSSINICUS, Rupp. 

a. $ juv. Lado, 16/2/84. 

“ House-mouse ; very common."’ — E. 

29. Mus GUFiNZii, Peters. 

Dasymys gueinziiyVfti^vs^ MB. Ak. Berl. 1875, p» 12, pis. i. & ii. 

a, b. J & J. Stat. Gadda, 1/84. 

“ Monbuttu name ‘ Siihr.’ ” — E. 

These two specimens agree in all essential characters with 
Dr. Peters’s description, the type of which I have examined in 
Berlin. His specimen came from the interior of Natal, and this 
occurrence of the species in Monhuttu is therefore a most remark- 
able and interesting fact, quite unparallelled by any of the other 
small mammals of the Emin collection. 

With regard to the genus “ Dasymys ” formed by Dr. Peters for 
this animal, and its alleged relationship to Otomys, I can only say 
that I am quite unable to see any reason why the species should not 
be included in the genus Mas, an opinion 1 fiist came to in Berlin 
when examining the ty[)e, and since confirmed by a direct comparison 
of Dr. Emin’s specimens with Otomys and with many other species 
of the genus Mus. 

^50. Mits kaiseri, Noack. 

fl-c. 5 . Stat. Gadda, 1/81. 

d. Skeleton. Stat. Gadda. 

‘^Bomu” or “Sinsi.” — E. 

These specimens agree very fairly well with Dr. Noack’s descrip- 
tion of a new species obtained by Dr. Biilim in Marungu. 

31. Mus RUFiNUS, Temm. 

a,h. 5 & yg. Stat. Gadda, 1/84. 

I am not very certain about the determination of those specimens, 
as Temminck’s description is exceedingly vague, and the skull of 
the type is, unfortunately, in so dilapidated a condition that, as 
Dr. Jentink has been kind enough to inform me, no exact measure- 
ments can be taken upon it for comparison with those of Emin Pasha’s 
specimen. 

32. Mus UNiviTTATUs, Peters. 

a. S * Tingasi, 241? IS3. 

b. d. Tingasi, 9/10/83. 

. c. d . Stat. Gadda, 23/1/84. 

"Iride fusca. Monbuttu name ^Tibo.’ Lives in and by water, 
and swims with facility.” — E. 

This rare species has been previously only recorded from West 
Africa, the specimens that 1 have seen being from Dongila (Buchholx, 
Mus. Berl.), Gaboon (Aubry Le Conte, Mus. Paris and Brit.), and 
Cameroons (Johnston, Mus. Brit.). Dr. Emin’s examples are more 



EQUATORIAL AFRICA. 


13 


1888.] 

deeply rufous on their flanks and ruraps,| and have less strongly 
marked, in fact almost indistinguishable, dorsal stripes, but are 
obviously not specifically separable. 

33. Mus, sp.^ 

a-e. 5 specimens. Tingasi. 

/, g. Stat. Gad da. 

h, Wadelai. 

** Monbuttu name ‘ Babili.’ — E. 

These specimens all belong to a group of Eats varying considerably 
in size, length of fur, and size of ears, but all agreeing in their 
general proportions, and in the possession of a very large number of 
mammae placed in a continuous series down the sides of the abdomen, 
and varying in actual number from 10 to 24. To this group, 
whether containing several valid species or, as I am inclined to 
suspect, only a single variable and widely spread one, the following 
appear to belong : — Mm concha, Sm., M » silaceus, Wagn., M, micro- 
don, Peters, 3/. macroiepis. Sand., and probably several of the other 
earlier described species. In the existing state of confusion in regard 
to these species, 1 prefer to leave the present series of specimens 
without a definite name. 

34. Mus (Leggada) minutoides, Sm. 

a-c, 5 specimens. Wadelai. 

/. Tingasi. 

‘‘ Found in pairs in the gardens and plantations.^* — E. 

I have seen specimens referable to this soecies from almost every 
part of the Ethiopian region, and among others the tyj)e3 of Mus 
musctiloides, Ternm., and M. minimus, Peters, both of which names 
must therefore give way to that of Smitli. Specimen f, from 
Tingasi, is considerably larger than usual, but is not npparcutly 
specifically separable from the rest. 

35. Lofhuromys sikapusi, Temm. 

a, cT. Stat. Gadda, 25/1/84. 

i. Skeleton. 

This rare species is a purely West-African one, but the genus is 


^ I take thi» opportunity of clearing up the liistory of another spoeies of 
which will, no doubt, be found to occur in Monbuttu. as Herr llohndorff 
obtained it at N’doruma, in the Niam-niam country, namely MitsaUeni, Wuterh. 
(P. Z. S. 1837, p. 77), of which the type is a very young individual with its 
tetith still uncut. This type is, however, unquestionably specifically identical 
with the Niain*niain specimen, as also with two in spirit from Old Calabar (Dr. 
J. A. Smith), and one skin from Angola (Mr. Monteiro), in the Natural History 
Museum. There are also in the Berlin Museum several specimens of it obtained 
on the Gold Coast by Dra. Buchbolzand Reichenow, and the characters of these 
specimens, and therefore of the adult M, alleni, have been pointed out by 
Dr. Peters (MB. Ak. Berl, 1876, p. 479) under the erroneous name of Af. try- 
tkroleucus, Temm. 
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represented in Abyssinia by a second species described in the accom- 
panying footnote \ Dr. Emin’s specimen agrees in every respect 
with typical West-African individuals, and shows no approach to 
the new Eastern form. 

36. Georychus ochraceo-cinereus, Heugl. 
a, 6, cJ. Bellima, Monbuttu, 14/7/83. 

The type specimen of this rare species was obtained by its describer 
in Bongo, only a few degrees north of the present locality, and is 
now in the Stuttgart Museum, where, by the kindness of Dr. Krauss, 
I have had an opportunity of examining it. In the collection worked 
out by Dr. Leche there were also several Geort/chi, divided by him 
into two species — a larger darker-coloured one, determined as 
G, damarensis^ Og., and a smaller sandy one, considered to be 
G. ochraceo-cinereus. The first of these was so named on my 
authority, Dr. Leche having sent me one of the specimens to compare 
with Ogilby’s type. At that time, however, not having at all inves- 
tigated the subject, I did not know that there were two species 
found in this Central district, and assumed that the specimen sent 
was G. damarensis^ to which I still think it is exceedingly closely 
allied. Now, however. Dr. Leche’s descriptions and excellent 
figures show the distinction of the two forms, of which the names 
given by him must certainly be reversed, G. ochraceo-cinereus being 
the larger, and 0. damarensis the smaller form, as I have been able 
clearly to make out by measurements taken on the two typical 
skulls as compared with those given by Dr. Leche. I can therefore 
only express my sincere regret to Dr. Leche at having led him 
wrong, and must plead the close relationship of the two forms as my 

^ LornuKoMYS plavo-punctatus, sp. n. 

Size and proportions as in L. sikapusi, but differing markedly from that 
apecicB in the character and colour of its fur, which, instead of being long, 
sleek, unieolor, and all of one sort, is short, comparatively coarse, and finely 
freckled all over wdth orange or yellow, and has a considerable number of 
longer hairs intermingled with it. The individual hairs are brown for the 
greater part of their length, broadly tipped with orange or yellow*, the former 
colour along the top of the head and back, the latter on the flanks. Holly dull 
yellowish white, not sharply defined. Hairs round the f ront of the base of ear 
prominently tipped with bright orange, those behind it pale yellow. Feet 
irregularly patched with white and dark chocolate-brown. Tail closely covered 
with short crisp hairs, brown above, white beneath. 

Skull much as in L. sikapusi, but the zygomata more widely expanded 
anteriorly, and the interorbital region narrower and flatter above* The inter- 
parietal also is shorter antero-posteriorly, and the nasals are narrower and 
more pointed behind. 

Dimensions of the type, an adult specimen in skin -Head and body 121) 
milliin. ; tail 51 ; hind foot 21 ; ear 10. 

Skull — basal length 2C millim. ; greatest breadth 16 ; nasals, length 12*6, 
greatest breadth 3 ; interorbital, breadth 5*6 ; interparietal, len^h 3, breadth 
9*8 ; palatal foramen 6*6 ; length of molar series 5. 

Exit, Shoe {Capt. W, C. Harris). 

sp^mene of this species were recjeived from the East-India Company’s 
Museum in 1860, and were no doubt collected Oapt. Harris daring his 
mission to Shoa in 1843. 
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excuse. The present specimens agree in every respect with Dr. 
Leche’s figure and description of **G, damarensis,*^ and also, except 
in being a little darker coloured, with the type of G. ochraceo- 
cinereus, 

37. Atherura africana. Gray. 
a-d. 2 (S , 2 and young. Monbuttu. 

“ Very common. Monbuttu name ‘ Kolia.* Is eaten by the 
natives.** — E. 

The peculiar fimbriation of the lower sides of the spines in this 
species, previously noticed by Waterhouse \ is unusually well-marked 
in these specimens, the spines being as it were finely feathered on 
their edges and inferior^ surfaces ^ This animal is one of the most 
distinctly West-Afriean forms in the whole collection, the genus 
Atherura being, so far as Africa is concerned, entirely confined to 
that district, and only reappearing again in the Malay part of the 
Oriental Region. 

38. Dendrohyrax emini, sp. n.* (Plate 11.) 
a, Yg. sk. Tingasi, fi/7/83. Type, 

“ Iride fusca.’* — E. 

Fur long, extraordinarily soft and fluffy. General colour pale 
yellowish white, wholly different from that of any other species of 
the group, and indeed scarcely to be matched as a general body 
colour in any other mammal ; its tint all over the body something 
like that of the centre of the belly of D. arboreus. Hairs of upper 
side dull brown for three fourths of their length, their tips pale 
yellow, whiter on the head, deeper yellow on the rump. Hairs of 
underside and limbs similar, but the browp gradually decreasing in 
extent downwards, those of the chin, chest, and belly wholly pale 
yellow ; cheeks, a ring round each eye, hands and feet, and hairs on 
ears white ; hairs of the dorsal spot also white. 

This most remarkable species is unfortunately only represented 
by a single young individual, in which the milk-dentition is still in 
position. The only adult dimension that I am able to give is, there- 
fore, that of the first true molar (7*2 miilim. long externally, and 5*6 
broad anteriorly above, and 6*6 long below) ; but comparing the 
specimen with equally young individuals of D. arboreus ^ it is 
evident that ifs size when adult would be just about the same as 
in that species. Its actual dimensions are : — Head and body 295 
miilim.; hind foot 48; ear (above crown) 13. Skull — basal length 
55; interparietal length 11, breadth 16*2; diastema between in- 
cisors 4*7, behind incisors 5*3 ; lengths of upper milk premolars : 
m.pm.® 5, m.pm.* 6*2, m.pm.* 7. 

» N. II. Mamm. ii. p.477, 1848. 

/, e. posterior, when they are set vertically in the skhi. 

* Prof. Stewart has been kind enough to examine the fringes on these sjunes 
microscopically for me, and he tells me that “they are only extensions of the 
cuUcular kyor of the spines. On the under surface of the spines tliey are thin 
and scale-like, becoming simple and hair-like at the margins.” 

* Preliminary diagnosis gi\on, Ann. Mag. 17. H. [5] xx. p. 440, Dec. 1, 1887. 
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The peculiar pale colour of this Coney is evidently neither due 
to its youth, for young specimens of the other species are, if any* 
thing, darker and not lighter than the adults, nor to albinism, as is 
shown by the brown bases to the hairs ; and I am therefore com- 
pelled to look upon it as representing a new species, distinguished 
from all other members of the group by the colour and fluffiness of 
its fur. 

I have very great pleasure in connecting with this interesting 
animal the name of its discoverer, to whom science is indebted for 
so large a contribution to our knowledge of the fauna of Central 
Africa. 

39. Manis TRicuspis, Raf. 

0 . Kudurma, Makraka, 1/84. 

b, Kabajendi, Makraka, 8/84. 

c. Monbuttu, .5/84. 

Monbuttu, ‘ Nakito.’ Sandeh, ‘Kiro.’ ” — E. 

These specimens all agree in having 21 longitudinal series of body- 
scales. Specimen c, the only one with a perfect tail, has 37 mar- 
ginal, 33 central single, and G pairs of terminal caudal scales. 


In considering the geographical relations shown by the present 
collection, it wilt be advisable at first only to take into consideration 
the species obtained in Monbuttu. These (excluding two unnamed) 
are the following : — 


1. Anthropopithecus troglodytes. * 

2. Galago demidolR. ♦ 

3. Felis servalina. * 

4. „ caJigata. t 

5. Poiana richardsoni. # 

6. CroHsarchuB zebra. A 

7. „ obscurus. « 

8. Epomophorus moiistroflus. # 

9. „ fraiiqueti. # 

10. Anomalunis pufiillua. J 

11. Sciurus stangeri. * 

12. „ rufobrachiatuB. # 

13. „ pyrrhopuB. # 

14. „ boehmi. { 


ir>. XeruB erythropus. t 

10. CVicetoniyK gumbianus. t 

17. Malaconiys longipes. » 

18. Mus (iBomys) burbarus. t 


19. 

„ gucinzii. 

N 

20. 

„ kaiscri. 

t 

21. 

„ nifinuB. 

* 

22. 

„ univiltatuB. 


23. 

„ (Lcggada) ininutoidos. 

t 

24. 

Lophurmujs siKapusi. 

« 


25. Georyolnis ochraeeo-cinercus. J 
20. Atheriira africana. # 

27. Dendrohyrax eniini. } 

28. Mania tricuspis. # 


Of these 28 species, no less than 16 (marked with a *) are wholly 
West-African, 14 of them having never been hitherto recorded out of 
the West-African region at all, and therefore Dr. Emin has extended 
the known ranges of every one of these 14 by something like a 
thousand or twelve hundred miles. Of the others, 5 (marked with 
at), although found in other regions, also occur in West Africa; 
5 ( J) are either peculiar or only otherwise known from neighbouring 
Centrai-African localities ; one only is Abyssinian (A) ; and one is as 
yet elsewhere only known from Natal (N). 

The collection as a whole is therefore distinctly West-African in 
character, and presents no appreciable intermixture of other forms. 
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of the work ; but I trust we may not have long to wait before 
an accurate map of the little-known district may be published 
under the auspices of Emin Pasha, who we all hope will soon 
return safely to Europe after the arduous and important duties 
he has so ably performed during many years in the Upper White 
Nile district. 

In my present list I have followed, as closely as I considered ad- 
visable, the order of the S])ecie8 adopted by Dr. Ilartlaub, and have 
given references, not only to all the above-mentioned papers, but 
also to Mr. R. B. Sharpe’s “Notes on a Collection of Birds made by 
Herr F. Bohndorff in the Bah r el Gazel Province and the Nyam-nyam 
Country in Equatorial Africa,” published in the Linnean Society’s 
.Journal (ZooL), xvii. 1884, pp. 419-441. I have also thought it 
advisable to give what I lia\e considered to be the most important 
references for the identification of each species. 

I should like, in conclusion, to state that this collection has been 
entirely worked out in the Bird-room of the Natural History Museum, 
w'here I have found every convenience for regular study, with the 
finest collection in the world before me, which, owing to Mr. Bowdler 
Sharpe’s untiring energy, is now as accessible for work as any small 
private collection, with this further advantage, that very few species 
are wanting, and generally a good series of specimens is available. I 
trust that these remarks may not lead to an overwhelming influx of 
ornithological students to the bird room, for Mr. Sharpe’s sake ; but 
even then I believe that his courtesy would be equal to the task, as 
I presume that there is nothing which would please him more than 
to find tlie British Museum the centre of all ornithological study, as 
it ought to have been years ago, and as it most certainly was not in 
former days. 

Emin Pasha’s cousignnient consi'^ts of two very distinct collections : 
one from what T shall call the Wmlelai district, including Lado, 
Redjaf, Kiri, Tobbo, Wadelai, and Kiberi, comprised within the 
limits of and N. lat., and 31° and 33° E. long; the other 
is from the Tingasi district, including Bellima, Tomaja, and Tiugasi, 
extending westward of 31°, and comprising portion of the Monbuttu 
country. 

Comparing thes'C two collections we find : — 

W'adelai collection : — 1 14 species^ 10 local, 1 W.-African, 27 N.E.- 
African, fi E.-African, 

Tingasi collection ; — 43 species, 3 local, 27 W.-African, none N.E.- 
African, none E.-African. 

From the above it is evident that the Wadelai district belongs to 
the great N. E.-African or Abyssinian Region, and the Tingasi dis- 
trict to the W.-African Region ; and on regarding the close proxi- 
mity of these districts, the fact of the fauna of a continent following 
its great watersheds and forests is strikingly exhibited, and the pre- 
sence of an almost impassable barrier is suggested. Thus physical 
geography and ornithology lend each other a friendly hand in the 
elucidation of scientific problems. 


2 * 
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I. PASSERES. 

1. Sylvia hortensis, Bechst* 

Sylvia hortensis^ Seebohm, Cat. B. Brit. Mus. v. p. 10; Hard. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 95. 

No. 23. c?. Tingasi, Sept. 20, 1883. 

No. 194. <S • Kibero, Oct. 8, 1886. 

2. Phylloscopus trochilus (Linn.). 

Phylloscopm trockiluSy Seebohm, Cat. B. Brit. Mus. v. p. 56. 
Phyllopneuste trochiluSy Hartl. Abhandl. nat. Ver. Brem. vii. 
1881, p. 94, 1882, p. 193. 
cj. Lado, Oct. 19, 1885. 

No. 128. Wadelai, Sept. 14, 188.5. 

No. 173. c?. Wadelai, Oct. 18, 1885. 

3. Hypolais pallida (llernpr. & Ehr.). 

Hypolais palliday Seebohm, Cat. B. Brit. Mus. v. p. 82 ; Hartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 193; Pelz. Verb. Wien, 
xxxii. 1882, p. 502. 

No. 238. d. Lado, March 3, 1884. 

No. 915. d*. Gondokoro, Nov. 16, 1883. 

No. 13. <S . Wa ielai, Jan. 15, 1880. 

No. 54. $. Wadelai, Eeb. 2, 1886. 

The dates of capture seem to show that this species winters in 
Equatorial Africa. 

4. Acrocephalus phhagmitis (Bechst.). 

Acrocephalus phragmifisy Seebohm, Cat. B. Brit. Mus. v. p. 91. 
No. 176. cJ. Wadelai, Oct. 29, 1885. 

,5. Ruticilla phcenicurus (Linn.). 

Uuticilla phcenicurus, Seebohm, Cat. B. Brit. Mus. v. p. 336 ; 
Hartl. Zool. Jahrb. ii. 1886, p. 319. 

No. 949. c?. Redjaf, Dec. I, 1883. 

?. Foda, Oct. 21, 1885. 

6. PRATTNCOLA RVBETRA (Linn.). 

Pratincola rubetra, Sharpe, Cat. B. Brit. Mus. iv. p, 179; Hartl. 
Abhandl. nat. Ver. Brem. vii. p. 89. 

No. 177. d . Redjaf, Feb. 2, 1884. 

7. Bradyornis pallida (v. Mull.). 

Bradyornis pallida, Sharpe, Cat. B, Brit. Mus. hi. p. 310; Hartl. 
Abbandl. nat. Ver. Brem. viii. 1882, p. 191. 

No. 329. ? . Nov. 20, 1882. 

8. Pentholasa CLERicALis, Hartl. 

Fentholma clericalis, Hartl. J. f. O. 1882, p. 321 ; id. Abhandl. 
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nat. Ver. Brem. viii. 1882, p. 321 ; Sliarpe, Cat. B. Brit. Mus. vii. 
p. 18; Hart). Zool. Jahrb. ii. 188G, p. 3I7, pi. 13. figs. 7^, 8$. 
Nos. 557, 5()9. 6 • Kutenna, May 1883. 

No. 530. 5 . Tobbo, May 21, 1883. 

A perfectly distinct species, of which Erniii Pasha sends three 
fine adult specimens. 

9. CoSSYFHA HEUGLINI, Hartl. 

Bessornis intermediuSf Cab. in V. d. Decken’s Reis. iii. p. 32 
pi. 12 

Cossypha heuylini, Hartl. Abiiandl. nat. Ver. Brem. viii. 1882, 
p. 187 ; Sharpe, Cat. B. Brit. Mus. vii. p. 41. 

No. 211. 2. Kibiro, Oct. 11, 1886. 

10. CossYPHA VERTiCALis, Hartl. 

Cossypha verticaliSf Shar()e, Cat. B. Brit. Mus. vii. p. 45 ; Haiti. 
Zool. Jahrb. ii. 1886, p. 313. 

No, 822. (S ‘ Tarnaja, Aug. 17, 1883. 

Tills is probably the most eastern locality known for this West- 
African species. 

11. Ekythropvgia RuncAUDA, Sharpe. 

lUrythropyyui ruficauda^ Sharpe, Cat. B. Brit. Mus. vii. p. 78 ; 
Hartl. Zool. Jahrb. ii. 1886, p. 316. 

Nos. 182, 188, 206. cT . Kibero, Oct. 188(). 

12. Em INI A LEPiiiA, Hartl. 

Eminia lepida, Hartl. P. Z. S. 1880, [>. 625, pi. 60. fig. 1 ; id. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 91 ; id. Zool. Jahrb. ii. 
186, p. 334. 

Apalh lepida, Sharpe, Cat. B. Brit. Mus. \ii. p. 140. 

No. 95. (5. Wadelai, Aug. 17, 1885. 

No. 190. $. Kibero, Oct. 8, 1886. 

The sexes are similar in plumage. 

13. Dkvmocichla INCAN a, Hartl. 

Drymocichla incana, Hartl. P. Z. S. 1880, p. 626, pi. 60. fig. 2 ; 
id. Abhandl* nat. Ver. Brem. vii, p. 91 ; Sharpe, Cat. B. Brit. Mas. 
vii. p. 149. 

Nos. 88, 89. d $ . Wadelai, Aug. 15, 1885. 

No. 171. 2 . Wadelai, Oct. 18, 1885. 

The sexes are similar in plumage. Neither this sjiecies nor the 
last have been recorded from north of Wadelai. 

14. Phyllolais pulchella (Riipp.). 

Phyllolais pulchella^ Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p, 90; viii. i882, p. 190; Pelz. Verb. Wien, xxxii. 1882, p. 501 ; 
Sharpe, Cat. B. Brit. Mus. vii. p, 149. 

No. 481. d. Lado, Nov. 20, 1884. 
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15. Sylviella microura (Rupp.). 

Oligocercus rufescens, Hartl. Abhaudl. nat. Ver. Brem. vii. 1881, 
p. 92. 

Oligura microura^ Pelz. Verb. Wien, xxxi. 1881, p. 144; xxxii. 
1882, p. r)02. 

Sylviella microura^ Sharpe, Cat. B. Brit. Mus. vii. p. 154. 

No. 938. d* Gondokoro, Nov. 1,5, 1883. 

16. Eremomela elegans (Heugl.). 

Tricholais elegans, Pelz. Verb. Wien, xxxi. pp. 14 J, 609 ; Ilartl. 
Abbandl. nat. Ver. Brein. viii. 1882, p. 190. 

Eremomela elegans^ Sharpe, Cat. B. Brit. Mus. vii. p. 163. 

No. 338. <$ • Eado, April 23, 1884. 

Nos. 345, 3,56. d* . Redjnf, May 1884. 

No. 975. d- Redjaf, Dec. 17, 1885. 

< 1 , d. Wadelai, July 7, 188.5. 

17. Camaroptera brevicaudata (Rupp.). 

Camaroptera brevicaudata^ Ilartl. Abbandl. nat. Ver. Brem. vii. 
1881, p. 90; Pelz. Verb. Wien, xxxi. 1881, p. 144 ; xxxii. 1882, 
p. 502 ; Sharpe, Cat. B. Brit. Mus. vii. p. 168. 

No. 409. d. Lado, Aug. 30, 1884. 

18. Prinia mystacea, Riipp. 

Cisticola tenella^ Ilartl. Abbandl. nat. Ver. Brem. vii. 1881, 
p, 89; viii. 1882, p. 189. 

Drymceca mystacea^ Pelz. Verb. Wien, xxxii. 1882, p. 501. 
Prinia mystacea^ Sharpe, Cat. B. Brit. Mus. vii. p. 191. 

No. 338. Lado, March 28, 1 883. 

No. 405, Lado, Aug. 27, 1884. 

No. 85. $. Wadelai, Aug. 15, 1885. 

No. 21. d. Tingasi, July 19, 1»83. 

19. Burnesia leucopogon (Cab.). 

Burneaia leucopogon^ Sharpe, Cat. B. Brit. Mus. vii. p. 207. 

Nos. 704, 797. d July 1883. 

The sexes are similar in plumage. This species was formerly 
only known from the Congo region in W. Africa, from whicn 
country there are two specimens in the British Museum. 

20. Orthotomijs erythropterus (Jard,). 

Cisticola iodoptera^ Heugl. Om. N.O.-Afr. p. 247. 

Orthotomus erythropterus, Sharpe, Cat. B. Brit. Mus. vii. p, 228. 
No. 16. d* Tingasi, July 17, 1883. 

21. Cisticola MENTALis (Eras.). 

Meloeichla mentalis, Hartl* Abbandl. nat. Ver. Brem. vii. 1881, 
p. 93 ; viii. 1882, p. 191. 
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Ciaiicola mentalis, Sharpe, Cat. B. Brit. Mus. vii, p. 241. 

No. 152. ?. Risuo, Oct. 3, 1882. 

This specimen agrees perfectly with others from the Gold Coast 
in the British Museum. 

22. CiSTICOLA CINERASCENS, IleUgl. 

Drymotca concolor^ Heugl. Ibis, 1869, p. 97, pi. 2. fig. 1. 
Cisticola concolor, lleugl. Orn. N.O.-Afr. p. 2.53. 

(Jisticola cinerascfim, Sharpe, Cat. B. Brit. Mus. vii. p. 248. 

No. 25. c?* Tingasi, July 19, 1883. 

23. Cisticola lateralis (Fraser). 

Cisticola lateralisy Sharpe, Cat. B. Brit. Mus. vii. p. 2.51. 

No. 775. Abiambana, July 28, 1883. 

Tliis species appears liitherto to have been met with only on the 
west coast of Africa. 

24. Cisticola rufa (Fraser). 

Cisticola hijpo>rantha, llartl. P. Z. S. 1880, p. 621 ; id. Abhandl. 
iiat. Vcr. Brem. vii. 1881, p. 89; id. Zool. Jahrb. ii. 1886, 
p. 332. 

Cisticola rufa^ Sharpe, Cat. B. Brit. Mus. vii. p. 252. 

No. 186. d. Tobbo, May 19, 1883. 

Til is specimen agrees perfectly with others in the British Museum 
from the Gold Coast. 

25. Cisticola ferruginea, Heugl. 

Cisticola ferruginea^ Ileugl. Orn. N.O.-Afr. p. 265 ; Sharpe, 
Cat. B. Brit. Mus. vii. p. 257. 

No. 28, ?. Wadelai, July 28, 1885. 

Nos, 121, 122, 123. d ? • Wadelai, Sept. 13, 1885. 

No. 55. $. Wadelai, Feb. 2, 1886. 

The British Museum here receives for the first time a remarkably 
fine series of this striking little Grass- War bier. 

26. Cisticola marginalis (UeugL). 

Cisticola marginalia, Hartl. Abhandl. nat. Ver. Brem. vii, 1881, 
p. 89 ; Sharpe, Cat. B. Brit. Mus. vii. p. 258. 

Cisticola marginata, Pelz. Verb. Wien, xxxii. 1882, p. 501. 

No. 287. d. Lado, March 31, 1884. 

27. Cisticola cisticola (Temm.). 

Cisticola cursitans, Heugl. Orn, N.O.-Afr. p. 266. 

Cisticola cisticola, Sharpe, Cat. B. Brit. Mus. vii. p. 259* 

No. 113. d . Wadelai, June 17, 1886. 
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28. CisTicoiJk sTRANGii (Frascr). 

Cisticola ladoensis, Hartl. op. cit. viii. 1882, p. 189. 

Cisticola strangei et C* natalensis^ Sharpe, Cat. B, Brit. Mus. vii. 
pp. 278, 2/8. 

Nos. .04, 101, 102. 6 ? . Wadelai, Aug. 188.0. 

No. 148. S • Wadelai, Oct. 4, 1885. 

Nos. 9, 19. Tingasi, July 1883. 

I have a specimen in my o^n collection determined by Dr. 
Hartlaub as 0. ladoensis ; it is in the plumage of Drymoica curvi- 
rostris, Sundev. For the determination of D. strangei^ Fras., 1843, 
and 1). natalemis, Smith, 1843, I would refer to the conclusions 1 
drew (Ibis, 1875, pp. 380, 381), which I still believe to be correct. 
As the first names for this species were published in the same year, 
1843, I select Fraser’s as being the most applicable. 

29. Cisticola lugubris (Uiipp.). 

Cisticola nccvia, Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 189; id. Zool. Jahrb. ii. 1886, p. 333. 

Cisticola lugubris, Sharj)e, Cat. B. Brit. Mus. vii. p. 280. 

No. 97. c?* Wadelai, Aug. 1885. 

30. ArGYA RTJBIGINOSA (Rupp.). 

Argya rubiginosa, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 93 ; Sharpe, Cat. B. Brit. Mus. vii. p. 391. 

No. 494. d. Lado, Jan. 12, 1884. 

Iris pale yellow. 

31. Criniger verreauxi, Sharpe. 

Criniger verreauxi, Sharpe, Cat. B. Brit. Mus. vi. p. 73, [d. 4. 

No. 671. d* Bellima, June 22, 1883. 

32. Chlorocichla gracilirostris (Strickl.). 

Chlorocichla gracilirostris, Sharpe, Cat. B. Brit. Mus. vi. p. 1 1 4. 

No. 697. 2. Tingasi, July I, 1883. 

This species was formerly only known from the west coast of 
Africa. 

33. Phyllostrophxjs sharpii, Shelley. 

^Criniger strepitans, Beichen. Orn. Centralbl. 1879, p. 139 
(Malindi). 

Phyllostrephus sharpii, Shelley, Ibis, 1880, p. 334 (Dar-es- 
Salaam); Hartl. Abhandl. nat. Ver. Brem. viii. 1882, p. 188. 

Phyllostrophus strepitans, Sharpe, Cat. B. Brit. Mus. vi. p. 117. 

Nos. 45, 59, 60, 96. d $ . Wadelai, Aug. 1885. 

This is certainly my P. sharpii, which Dr. Hartlaub considers to 
be distinct from the P. strepUana (Reichen.), the type of which 
species neither myself nor Mr. Sharpe Iwive seen. 
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Andropadus VIRENS, Cass. 

Andropadvs virem^ Sharpe, Cat. B. Brit. Mus. vi. p. 109; id. 
Jouni. Liiin. Soc., Zool. xvii. 1884, p. 424. 

No. 18. c? • Tingasi, July 10, 1883. 

No. 50, d . Tingasi, Aug. 18, 1883. 

This species was first discovered in north-east Equatorial Africa 
by Herr F. Bohndorff, who procured it at Sassa in the Nyam-nyam 
country. 

35. Telephonus seneoalus (Linn.). 

? Telephonus enjthropterus, Pelz. Verb. Wien, xxxi. 1881, p, 147 ; 
xxxii. 1882, p. 505. 

Telephonus senegalus, Gadow, Cat. B. Brit. Mus. viii. p. 124. 

No. 360. 5 . Kiri, May 1884. 

36. Telephonus minutu.s, Hartl. 

Telephonus minutus, Hartl. Abhaiull. iiat. Ver. Breni. vii. 1881, 
p. 94 ; Gadow, Cat. B. Brit. Mu>. viii. p. 128. 

No. 30. $. Wadelui, July 29, 1885. 

No. 17. Ad. Wadclai, March 1881. 

37. Duvoscopus affinis (Gra}). 

Dryoscopus ajfinis, Gadow, Cat. B. Brit. Mus. viii. p. 141. 

No. 754. <S • Bc'llinia, July 15, 1883. 

38. LaNIAUIUS SULFUREIPECTUS (LcSS.). 

Dnjoscopus sulphiireipectiis^ Heugl. Orn. N.O.-Afr. p. 464. 
Laniarius sutfureipectus, Gadow, Cat. B. Brit. Mus, viii. p, 159. 
No. 27. 6- Wadclai, Jan. 19, 1886. 

39. Lanius gubeknator, Hartl. 

Lanius guhernator^ Hartl. J. f. O. 1882, p. 323, pi. 1. fig. 2$; 
id. Abhandl. nat. Ver. Brem. viii. 1882, p. 191. 

No. 572. Sjuv. Kuterma, May 28, 1882. 

No. 110. jad. Kuterma, Sept. 18, 1882. 

This is quite a distiuct species. 

40. Graucalus PECTORALis, Jard. & Selby. 

Graucalus peotoralisy Sharpe, Oat, B. Brit. Mus. iv, p. 29 ; id. 
Joura. Linn. Soc., Zool. xvii. 1884, p. 424. 

Ad. Tobbo, May 15, 1883. 

This is the first time £nim Pasha has sent this bird to Europe, 
although in Nyam-tiyam, according to Mr. BohndorfiP, it is a common 
species. 

41. Alseonax comitata, Cass. 

Aheonasc comitata^ Sharpe, Gat. B. Brit. Hits. iv. p. 130. 

No. 753. Bellima, July L5, 1883. 

The specimen agrees accurately with others from the Gold Coaat 
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with which I have compared it. It was formerly only known from 
the west coast. 

42. Pachyprora senegalensis (Linn.). 

Batis senegalensis^ Sharpe, Cat. B. Brit. Mus. iv. p. 134. 

Platystira senegalensis^ Ilartl. Ahhandl. nat. Ver. Brem. viii. 
1882, p. 197; id. Zool. Jahrb. ii. 1888, p. 336. 

No. 349. d*. Kedjaf, May 10, 1881. 

No. 598. d. Muudi, June 4, 1883. 

43. Artomyias FULiGiNOSUs, J. & E. Verr. 

Artomgias fuliginosus, Sharpe, Cat. B. Brit. Mus. iv. p. 144, 
fig. 1. 

No. 760. d« Ann Namhiri, July 21, 1883. 

Formerly only known from the Gaboon and Congo districts on 
the west coast. 


44. Platystira cyanea (P. L. S. Miill.). 

Platystira cyanea^ Sharpe, Cat. B. Brit. Mus. iv. p. 145. 
Platystira senegalensis. Hartl. Ahhandl. nat. Ver. Brern. vii. 
1881, p. 97. 

No. 788. S . Tomaja, Aug. 7, 1883. 

45. Muscicapa grisola (Linn.). 

Muscicapa grisola, Sharpe, Cat. B. Brit. Mus. iv. p. 151 ; Ilartl. 
Ahhandl. nat. Ver. Brem. vii. p. 98. 

Butalis grisola, Pelz. Verb. Wien, xxxi. 1881, p. 146. 

No. 174. ?. Wadelai, Oct. 10, 1885. 

No. 198. d- Wadelai, Nov. 12, 188.5. 

No. 208. d. Kabajirdi, Nov. 1, 1882. 

46. Muscicapa inpulata, Hartl. 

Muscicapa infulata, Hartl. P. Z. S. 1880, p. 626 ; id. Ahhandl. 
nat. Ver. Brem. vii, 1881, p. 98. 

Wadelai, four males and four females shot in June, July, and 
August. 

The type was obtained at Magungo, on the northern extremity of 
Lake Albert Nyanza. 

47. Hyliota FLAViGASTRA, Swrains. 

Hyliota flamgastra, Sharpe, Cat. B. Brit. Mus. iv. p. 248 ; 
Hartl. J.f.O. 1883, p. 323. 

Hyliota orientalis, Hartl. Abhandl. nat. Ver* Brem. viii. 1882, 
p. 198. 

No. 31. d . Wadelai, Aug. 1, 1885. 

Nos. 564, 565. d« Kuterma, May 28, 1883. 

Nos. 596, 597* d $ * Hundii, June 4, 1883. 

The specimens agree perfectly with a Senegal specimen in the 
British Maseum. 
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48. Parisoma plumbeum (Ilartl.). 

Parisoma plumbeum, Sharpe, Cat. B. lirit. Mas. iv. p. 2G0. 

Stenostira plumbea, Ilartl. Abhaadl. nat. Ver. Brem. viii. 1882, 
p. 197. 

$ad. Wadelai, July 7, 1885. 

49. Terpsiphonk cristata (Gm.). 

Terpsipkone cristata, Sharpe, Cat. B. Brit. Mus. iv. p. 354 ; id. 
Jourii. Liiin. Soc., Zool. xvii. p. 42.5. 

Tchitrea melanoyastra, Ilartl. Abhamll. nat. Ver. Breiri. vii. 
1881, p. 97 ; viii. 1882, p. 197. 

Terpsiphune melanoqastra, Pilz. Verb. Wien, xxxi. 1881, p. 14G ; 
xxxii. 1882, p. ,504. ‘ 

No. 42. cJjuv. Tingasi, Aug. 1, 1883. 

50. Elminia teresita, Antin. 

Ehninia lowjicauda minor, Ileiigl, Orn. N.O.-Afr. p. 446. 

Elminia teresita, Sharpe, Cat. B. Brit. Mus. iv. p. 364. 

Ad. Wadelai, Aug. 1.5, 188.5. 

This species differs from E, lonyicaudn only in having the breast, 
abdomen, and under tail-covcrts pure white, not shaded with greyish 
blue except on the sides of the chest. The outer pair of tail- 
feathers have a larger amount of white on the margin of the inner 
web; the inner web of the next feather has a small amount of 
white* The blackish colouring in front of the eyes is barely 
perceptible. 

E. teresita : length 6*. 5 inches, wing 2*7, tail 3*.5, tarsus 0*65. 

E, lowjicauda : length 7*3 inches, wing 2*65, tail 4*3, tarsus 0*6.). 

51. Megabias flammclata, J, & E. Verr. 

Mejabias Jlammulata, Sharpe, Cat. B. Brit. Mus. iv. p. 38/. 

No. 22. dP. Tingasi, Aug. 1, 1883. 

I have little doubt that this is an immature male of this species, 
as it agrees with an adult female specimen from Fantee in the 
British Museum. 

52. Mot AC ILL A flava, Linn. 

Budytes flava, Pelz. Verb. Wien, xxxi. 1881, pp. 145, 609. 

Motacilla flava, Sharpe, Cat. B. Brit. Mus. x. p. 516, pi. 6. 
figs. 3-5. 

No. 849. cf . Lado, Oct. 2, 1883. 

53. Anthus pyrrhonotus (Vieill.). 

Anthus youldi, Ilartl. Abbandl. nat. Ver. Brem. vii. 1881, p. 99; 
viii. 1882, p. 198; id. Zool. Jahrb. ii. 1886, p. 337. 

k Anthus sordidut, Pelz. Verb. Wien, xxxi. 1881, p. 145. 

Anthus pyrrhonotus, Sharpe, Cat. B. Brit. Mus. x. p. 555. 

No. 164. $ . Redjaf, Jan. 26, 1884. 
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54. Anthus cervinus, Pall. 

Anthus cervinus^ Heugl. Orn. N.O.-Afr. p. 323 ; Sharpe, Cat. 
B. Brit. Mus. X. p. 585. 

No. 121. $. Redjaf, Jan. 1, 1884. 

55. Macronyx crocetjs (VieilL). 

Macronyx crocevs, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 99; Pelz. Verb. xxxi. 1881, pp. 14.5, 609; Sharpe, Cat. 
B. Brit. Mus. x. p. 626. 

No. 359. <^. Wadelai, May 19, 1884. 

56. Mirafra apiata (VieilL). 

Megalophoms fischeri^ Reichen. J. f. O. 1883, p. 202. 

Mirafra apiata^ Hartl. Zool. Jahrb. ii. 1886, p. 329. 

No. 132. $. Wadelai, Aug. II, 1886. 

This is the most northern locality yet known for this species, 
which ranges into South Africa and the Congo region. 

57. Mirafra bucolica, Hartl. 

Mirafra bucolica^ Hartl. Zool. Jahrb. ii. 1886, p. 327. 

S ad. Tobbo, May 16, 1883. 

In general colouring and size this Lark much resembles the 
S.-African M. sabota, but differs in the colouring of the quills, two 
pairs of the outer tail-feathers, and in the character of the feet. 
The following comparison between M. bucolica and AI, mbota will best 
point out the characters which appear to me to be of speciBc value. 

M. bucolica, — Primaries broadly edged with rufous buff, that 
colouring extending to the quill of the first long primary throughout 
the greater portion of its length ; inner webs broadly edged with 
rufous buff of the same shade for about half the length of the 
feathers. Two outer tail-feathers — outer one rufous buff with a 
diagonal dark portion extending from near the end of the inner web 
over the basal portion of the outer one, but not reaching to the 
outer web, and divided near the base of the quill by the buff colouring, 
next feather with a broad rufous-buff edge to the outer web. Feet 
smaller and buffer, hind claw slightly straighter and longer. 

M, sabota, — Primaries partially and very narrowly edged with 
huffish white, not perceptible on the first long primary ; inner margin of 
primaries whitish but nearly obsolete. Two outer tail-feathers — outer 
one blackish, with only a broad edging of rufous buff over scarcely 
more than half the width of the outer web and round the end of 
the feather ; next feather with an almost obsolete pale margin to the 
outer web, widening slightly at the tip. Feet larger and browner, 
hind claw slightly more curved and shorter. 

58. Galerita modesta, Heugl. 

Qeocorypha modesta, Heugl. Orn. N.O.-Afr. p. 691 , pL 23: 
Uaril. Zool. Jahrb. ii. 1886, p. 328. 

No. 150. $. Redjaf, Jan. 17, 1884. 
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No. 175. c?. Eedjaf, Feb. 2, 1884. 

No. 926. rf. Redjaf, Nov. 23, 1883. 

No. 970. c? . Redjaf, Dec. 15, 1883. 

This species is new to the British Museum Collection. It belongs 
apparently to the genus Galerita, being slightly crested, and it has 
the bastard primary short, only just extending beyond the primary- 
coverts, while in plumage it much resembles G. cristata, 

59. Pyrrhu LAUDA LEUCOTis (Stanley). 

Coraphitea leucotia, Ileugl. Orn. N.O.-Afr. p. 669. 

No. 973. d. Dec. 10, 1883. 

60. Parus NIGER, Bonn, et Vieill. 

Parua leucomefaa, Pelz. Verb. Wien, xxxi. 1881, pp. 145, 609. 

Parua niger, Gadow, Cat. B. Brit. Mus. viii. 

No. 366. d- Kiri, May 22, 1884. 

This is an adult male with no white edges to the tail-feathers ; in 
this character, and indeed in all other respects, it agrees perfectly 
with a Damara specimen in the British Museum, so that I cannot 
admit that there are any constant local races of this species. 

61. iEoiTHALUS parvulus, Heugl. 

jEgithalna parvulus, Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 99 ; id. Zool. Jahrb. ii. 1886, p. 347, pi. 12. fig. 3. 

No. 370. c^. Kiri, May 24, 1884. 

This species has been well figured by Dr. Hartlaub, and is quite 
distinct from capenais, of which it is the northern representative. 

62. ^GiTHALUs MUSCULUS, Hartl. 

Mgithidua muscuhts^ Ilartl. J. f. O. 1882, p. 326 ; id. Abhandl. 
nat. Ver. Brem. viii. 1882, p. 198 ; id. Zool. Jahrb. ii. 1886, 
p. 347. 

No. 218. 9 . Lado, Feb. 2.5, 1884. 

Nos. 2.52. 283. d ?. Dado, March 1884. 

Like the last, this species is new to the British Museum. It 
comes nearest to u-E. caroli, Sharpe, from which it may be readily dis- 
tinguished by its hoary white throat and chest, and the abdomen 
only tinted with rufous buff. The forehead is uniform with the 
upper parts, and the sexes are similar in plumage. 

63. Philetaerus arnaudi (Bp.). 

Nigrita arnaudi^ HartU Abhandl. nat. Ver. Brem. vii. 1881, 
p. 104 ; Pelz. Verh. Wien, xxxi. 1881, p. 150 ; xxxii. 1882, 
p. 207. 

Philetasrua arnaudi^ Shelley, Ibis, 1886, p. 308. 

No. 953. $. Redjaf, Dec. 2, 1883. 

Iris chestnut ; bill black ; legs dusky flesh-colour. 
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64. Amadina fasciata (Gm.). 

Sporothlastes fasciatm^ Hard. Abhandl. nat. Ver. Brem. vii. 
1881, p. 203; Pelz. Verb. Wien, xxxii. 1882, p. 509. 

Amadina fasciata, Shelley, Ibis, 1886, p. 313. 

No. 976. d. Redjaf, Dec. 17, 1882. 

65. PyREN ESTES OSTRINUS (Vieill.). 

Pyrenestes ostrinus, Shelley, Ibis, 1886, p. 314. 

No. 717. 6 * Tingasi, July 4, 1883. 

Iris dusky brown ; bill black ; legs yellowish. 

This specimen is small and entirely black and red. Total length 
5 inches, culrnen 0*5, wing 2*65, tail 2*15, tarsus 0*7. There is a 
very similar specimen in the British Museum from the Gold Coast. 

66. Spermospiza ruficapili.a, sp. n. 

Entire head, throat, front and sides of the chest uniform scarlet ; 
back of the neck, back, wings and tail when closed, dusky slate- 
colour ; upper tail-coverts red, slightly darker than the head ; re- 
mainder of the breast black, thickly spotted with white on the cliest 
and barred on the abdomen and under tail-coverts. Under surface 
of the wings and tail dusky black, mottled or barred with white on 
the under wing- coverts. Iris dusky brown ; hill metallic blue with 
the end carmine, and the cutting-edges shaded with that colour ; 
legs dusky brown. Total length 6*2 inches, culrnen 0*65, wing 2*9, 
tail 2*6, tarsus 0 95. 

No. 752. $ . Bellima, July 15, 1883. 

This species is closely allied to S, hcematirui and S. guttata, hut 
may be readily recognized, at least in the female, by its having the 
entire head uniform scarlet. In the colouring of the bill it agrees 
best with S. guttata, 

67. Hyparous monteiri (llartl.). 

Pytelia monteiri, Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 203. 

Hypargus monteiri, Shelley, Ibis, 1886, p. 318. 

cJ juv. Lado, Nov, 1, 1885. 

No. 59. 6 • Taiijimoro, Sept. 23, 1883. 

No. 179. Tanjimoro, Oct. 5, 1886. 

The young bird from Lado differs from the adult in having the 
throat uniform grey, and in there being no white spots on the breast, 
which is chestnut fading into white ou the abdomen. The under 
tail-coverts are broadly barred with chestnut and white. 

68. Pytelia melba (Linn.). 

Pytelia melba, Hartl. Abhandl, nat. Ver. Brem. vii. 1881, 
p. 104 ; Pelz. Verb. Wien, xxxii. 1882, p. 509 ; Shelley, Ibis, 
1886, p. 319. 

Pytelia citerior, Pelz. Verb. Wien, xxxi. 1881, p. 614. 

No. 208. cf . Kibiro, Oct. II, 1B86. 
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Iris and bill red, culmen blackish ; legs flesh-brown. 

In the British Museum are apparently typical specimens of both 
sexes of P. cinereigula ; the female is a female of this species and the 
male is P. afra (Gm.). 

69. Pytelia PHCENicoFrERA, Swsins. 

Patella phcenicoptera, llartl. Abhaiidl. nat. Ver. Brem. viii. 
18H2, p. 203 ; Shelley, Ibis, 1886, p. 323. 

Zono^axtriit erythroptera, Pelz. Verb. Wien, xxxii. 1882, p. .509. 

No. 38,5. J . Lado, Aug. Ki, 1884. 

Iris red; bill black ; legs pale brown. 

70. Lagonosticta sfnkgala (Linn.). 

Lagonosticta minima^ Pelz. VctIi. Wien, xxxi. 1881, p. 606. 

Lagonosticta seneyala^ Shelley, Ibis, 1886, p. 323. 

No. 182. cT* Kibero, Oct. 7* 1886. 

71. Lagonosticta kara (Antin.). 

Rhodopifga fu/pomelas, lleugl. J. f. O. 1868, p. 13, [)l. !. 
%. ■ 

Jtlahropyga hypomehma^ Ilengl. Orn. N.().-A(r. p. 611. 

liabiopyga Q’nodmw, llartl. J. f. O. 1882, j). 322; id. Abhandl. 
nat. Ver. Brem. viii, 1882, p. 203. 

LugoHoatirta rara^ Shelley, Ibis, 1886, p. 323. 

Lagonosticta oenochroat llartl. Zool. Jahrb. ii. 1886, p. 322, 
pi. 13. fig. 6. 

Ad. Lado, Oct. 24, 188.5. 

No. 1.5. cf . Tingasi, Aug. 9, 1883. 

No, 17.5. $. Tmgasi, July .3, 1883. 

1 have referred this species to L. rara (Antin.), although I have 
not examined a typical specimen ; but it apjiears ti) me to be un- 
doubtedly the same as L. (cnochroa, Hartl., which, under the im- 
pression that it was the type I had examined, I wrongly referred to 
L, rhodopania (Ibis, 1886, p. 321). L, rara has been badly 
figured by lleuglin under the uaine of Uhodopyga hypomelas^ but 
the sides of the body have been painted black iu>teud of red as 
described, and this appears to be the only character upon which Z. 
mnochroa^ Hartl., has been separated. 

The real characters for this species appear to be : — the pale 
patch on the lower mandible, most strongly marked in specimens i;5 
and 17*5, and the absence of white spots on the sides of the chest 
in adult males. 

To this species should undoubtedly be referred the Z. mdano- 
gadra of my paper iu ‘The Ibis,* 1883, p. 153, from Lukoja on the 
Niger, 

72. Estrelda nonnula, Hartl. 

Astrilda nonnula^ Hard. J. f. O. (883, p. 425 ; id. Zool. Jahrb. 
i, 1886, p. 321, pi. 13. fig. 5. 
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Habropyga tenerrima^ Reichen. J, f. O. 1887, p* 213, Stanley 
Falls. 

No. 58. d. Kubbi, July 1881. 

No. 654. c?* Belliina, .Tune 21, 1883. 
c?2. Foda. Oct. 27, 1885. 

The males have the bill black, with a red patch on the sides of 
the Gulmen and base of the lower mandible, also a patch of scarlet 
on the sides of the body, of much less extent than in E, atricapilla. 
It is the Habropyga tenerrima of lleichenow. 

The female differs in having the entire bill dusky black and no 
red on the sides of the body. This is the Astrilda nonnula, Hartl. 

73. Estrelda paludicola, Heugl. 

Estrelda paludicola, Shelley, Ibis, 1886, p. 331 ; Ilartl. Zool. 
Jahrb. ii. 1886, p. 321. 

No. 706. J. Tingasi, July 3, 1883. 

New to the British Aluseurn. 

74. Estrelda AS TRiLD (Linn.). 

Estrelda astrild, Shelley, Ibis, 1886, p. 322. 

No. 288. ?. Lado, March 30, 1884. 

A variety entirely white, with a red band round the eye. 

75. Estrelda rhodopyga, Sundev. 

Estrelda rhodopyga, Shelley, Ibis, 1886, p. 333; Ilartl. Zool. 
Jahrb. ii. 1886, p. 322. 

Nos. 135, 138. 6- 136, 139. $. Wadelai. Sept. 18, 1885. 

No. 1,54. d • Wadelai, Oct. 6, 1885. 

76. Estrelda cinerea (Vieill,). 

Astrilda cinerea, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 103; Pelz. Verb. Wien, xxxi. p. 611; xxxii 1882, p. 505 ; 
Shelley, Ibis, 1886, p. 333. 

Nos. 39, 40. d $• Wadelai, Aug. 3, 1885. 

77. Estrelda subfi.ava (Vieill.). 

Habropyga subflava, Heugl. Oni. N.O.-Afr. p. 609. 

Estrelda subjlaea, Shelley, Ibis, 1886, p. 334. 

Nos. 235, 236, 243. J. Nos. 234, 242, 248, 253. ?. Lado, 
March 1884. 

78. Ortygospiza atkicollis (Vieill.). 

Ortygospiza atricollis, Heugl. Orn. N.O.-Afr. p. 598 ; Shelley, 
Ibis, 1886, p. 338. 

No. 150. cT. Redjaf, Jan. 19, 1884. 

Nos. 945, 946. 6 Redjaf, Nov. 30, 1883, 

79. Vidua principalis (Linn.). 

Vidua principaKs, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
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p. 102 ; Pelz. Verb. Wien, xxxi. 1881, pp. 151, 013 ; Sharpe, Journ. 
Linn. Soc., Zool. xvii. 1884, p. 426 ; Shelley, Ibb, 1886, p. 341. 
No. 46. $. Tingasi, Aug. 14, 1883. 

80. COLIUSPASSER MACRURUS (Gm.). 

Penthetria macroura^ Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 202; Pelz. Verb. Wien, xxxi. 1881, pp. 606, 618; xxxii. 1882, 
p. 508 ; Sharpe, Journ, Linn. Soc., Zool. xvii. 1884, p. 426. 
Colittspasser macrurua^ Shelley, Ibis, 1886, p. 348. 

S ad. Tobbo, May 19, 1883. 

81. CoLiuspASSKR AXILLARIS (Smith). 

Vrohrachya axillarUy Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 102; viii. 1882, p. 221 ; Pelz. Verb. Wien, xxxi. 1881, p. 151 ; 
xxxii. 1882, p. 508. 

Coliuspasser axillaris^ Shelley, Ibis, 1886, p. 348. 

PeiHhetria axillaris^ Hartl. Zool. Jahrb. ii. 1886, p. 325. 

No. 285. Lado, March 31, 1884. 

No. 56. 5 . Lado, July 25, 1883. 

82. Pyromelana klammiceps (Swains.). 

Pyromelana Jfammicepa, Pelz. Verb. Wien, xxxi. 1881, pp. 150, 
613 ; Shelley, Ibis, 1886, p. 352. 

Puplectes JlammicepSi Hartl. Abhandl. nat, Ver. Brem. viii. 

1882. p. 201. 

Nos. 34, 5 I, 72 . c?. Tingasi, Aug. 1883. 

No. 45. Kubbi, July 1881. 

83. Pyromelana ladoensis (Reicben.). 

Euplectes taha, Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 103 ; 
viii. 1882, p. 201 ; Pelz. Verb. Wien, xxxii. 1882, p. 506. 

Euplectes ladoensis^ Ileichen. J. f. O. 1885, p. 218; Hartl. Zool. 
Jahrb. ii, 1886, p. 339. 

Pyromelana sticta^ Shelley (nec Ileugl.), Ibis, 1886, p. 354. 

No. 408. S * Lado, Aug. 30, 1884. 

84. Quelea erythrops (Hard.). 

Hyphantica hmmatocephala^ Heugl. Orn. N.O.-Afr. p. 545, 
pi. 19a. 

Quelea erythrope, Shelley, Ibis, 1886, p. 356. 
d. Kibiro, June 3, 1886. 

85. Quelea cardinalis (Hard.). 

Hyphantica cardinalis^ Hartl. J. f. 0. 1880, p. 325; id. Abhandl. 
Nat. Ver. Brem. vii. 1881, p. 102; viii. 1882, p. 201; J. f. O. 
1881, pi. i. figs. 1, 2; Pelz. Verb. Wien, xxxii. 1882, p. 508. 

Quelea cardinalis^ Shelley, Ibis, 1886, p. 357. 

Nos. 25, 26, 29. 6 • Lado, July 1885. 

Proc. Zool. Soc. — 1888, No. III. 
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86. Quelea qtjelea (Linn.). 

Quelea quelea, Shelley, Ibis, 1886, p. 3.57. 

<5*. Kibiro, June 5, 1886. 

Forehead black, flanks and thighs striped. 

The occurrence of the black-fronted Quelea quelea on the shores of 
Lake Albert Nyanza shows, in my opinion, the affinity of the fauna 
of this part of Africa with that of the Congo on the West Coast; 
but the view may be entertained that Q. quelea and Q. athiopica are 
nut distinct species, but only local and not positively definable forms, 
and this may be supported by the great similarity of their females 
and by the form 1\ russi, Finsch, with no black on the head, Ijcing 
common to both, as also are the peculiar brown and pink shaded 
varieties. 

87- Ploceus melanotis, Lafr. 

Sj/cobius melanotis, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 

p. 101. 

Anaplectes melanotis, Pelz. Ver. Wien, xxxi. 1881, p. 150; 
xxxii. 1882, p. 506 ; Hard. Zool. Jahrb. ii. 1886, p. 33/. 

Calyphantria erythoyenys, Fisch. lieichen. J. f. O. 1884, 

p. 181. 

Ploceus melanotis, Shelley, Ibis, 1887, p. 18. 

No. 122. 6 • lledjaf, Jan. 9, 1884. 

88. Ploceus baglafect, Vieill. 

Ilyphantornis yuerini, Ileugl. Orn. N.O.-Afr. p. 562, pi, 11. 
fig. 3. 

Ploceus baylafect, Shelley, Ibis, 1887, p. 20. 

5 . Kibiro, Oct. 8, 1886. 

89. Ploceus nigricollis (Vieill). 

Ploceus nigricollis, Shelley, Ibis, 1887» p. 22. 

No. 678. 6 • Wadelai, June 23, 1883. Iris straw-colour; bill 
black ; legs dusky red. 

This species has previously only been recorded from the West 
Coast. 

Its near ally P. melanoxanthus (Cab.) is fairly abundant on the 
East Coast, near Lamu and Mombas. 

90. Ploceus ocularius. Smith. 

HyphantornU croeata, Ilartl. Abhandl. nat. Ver. Brem. vii. 
1881. 

Hyphantornis ocvlarius, Hartl. Abhandl. nat. Ver. Brem. viii. 

1882, p. 200. 

Symplectes ocularius, var. crocata, Hartl. Zool. Jahrb. ii. 1886, 
p. 341, pi. 14. fig. 11. 

Ploceus ocularius, Shelley, Ibis, 1887, p. 23. 

Nos. 175, 176. d' $. Tanjimoro, Oct. 5, 1886. 
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91. Ploceus castanops, sp. n. 

Male , — Head and underparta bright golden yellow, shading into 
chestnut on the forehead ; cheeks, front of the ear-coverts, chin, 
and throat chestnut, shading into black in front of the eyes, and 
with a narrow black edging to the chin ; the brow^n- of the throat 
narrow almost to a point towards the lower neck ; back of the neck, 
back, and scapulars uniform yellowish olive, slightly more yellow on 
the rump ; wings browm, with all the feathers broadly edged 
with pale olive-yellow ; tail olive-brown, with narrow yellowish 
edges to the feathers ; under surface of the wings brown, the 
coverts pale rufous buff, with a golden shade, and the inner 
margins of the quills yellow. Bill black ; legs reddish brown. 
Total length 5*6 inches, culmen 0*65, wing 2*8, tail 2, tarsus 0*9. 

Female . — Crown and nape nearly uniform dusky brown ; back 
and scapulars more huffish brown, with large dark centres to the 
feathers ; wings, rump, and tail as in the male, but not so bright ; 
underparts brownish buff, paler on the centre of the abdomen. 
Bill dark above, pale beneath. Total length 5*3 inches, culmen 
0*.55, wing 2*5, tail 1 *8, tarsus 0 9. 

In form and size this new' species much resembles P. ocularius^ 
but in no stage of plumage can it be confounded wdth that bird, as 
it has no black stripes through the eye, and the broad pale edges of 
the wing-feathers contrast strongly with the dark portion. From 
P, a anf/iopteriis it differs in its smaller size, in the more olive colour- 
ing of the back and edges of the w ing-feathers, and in the brown of 
the forehead. 

92. Ploceus vitelltnus (Licht.). 

Ihfphantornis viteUinu^^ Ilartl. Abhandl. nat. Ver. Brem. viii. 

1882, p. 200. 

Ploceus vitellinus, Shelley, Ibis, 1887, p. 27. 

No. 156. cf. Wadelai, Oct, 7, 1885. Iris bright yellow. 

93. Ploceus lutf.olus (Licht.). 

Ilyphantornia luteola, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 100; viii. 1882, p. 200. 

Sit apra luteola, Pelz. Verb. Wien, xxxi. 1881, p. 612; xxxii. 
1882, p. 506. 

Ploceus luieolus, Shelley, Ibis, 1887, p. 31. 

Nos, 346, 347. d ? • Kedjaf, May 8, 1884. 

Nos. 358, 367, 368. ?. Kiri, May 1884. 

94*. Ploceus pelzelni (Hartl.). 

Icteropsis crocata, Pelz. (nec Hartl.) Verb. Wien, xxxi. 1881, 
p. 149. 

Sitngra pelzelni, Hartl. ZooL Jahrb. ii. 1886, p. 343, pi. 14. 
figs. 9, 10. 

Four males and five females, from Wadelai (May). 

In the adult of both sexes the bill is black. In the immature 

3* 
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the bill is dusky brown above, pale beneath. In immature specimens, 
two of which are indicated as males, there is no trace of black on the 
head. 

As this species is but little known, I shall describe the male in 
full plumage; the female is well figured by Br. Hartlaub (L c,). 
Very similar to J\ luteohs^ but rather larger, and the bill consider- 
ably longer. The black of the head is very similar, only it extends 
slightly further back ; remainder of the head, nape, and sides of the 
neck bright yellow, like the breast, with no olive shade ; remainder 
of the upper parts as in P, luteolus. 

P. pelzelni, ^ ad. Total length 5*25 inches, culmen 0*65, wing 
2*35, tail 1*8, tarsus 0*75. 

P. luteolus, cJ ad. Total length 4*7 inches, culmen 0*5, wing 
2*35, tail 1*7, tarsus 0*7. 

95. Ploceus dimidiatus (Salvad,). 

Hypkantornis dimidiaia^ Salvad. & Antin. Ann. Mus. Civ. Gen. 
1873, p. 384, pi. 3 ; IJartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 199. 

Ploceus dimidiatus, Shelley, Ibis, 1887, p. 34. 

Fifteen specimens of both sexes from Wadelai, procured in June, 
July, and August. 

Iris umber-brown. 

96. Ploceus abyssinicus (Gm.). 

ITyphantomis habessinica^ Hartl. Abhandl. nat. Ver. Brem. vii. 

1881, p. 99. 

Hyphantomis abyssinica^ Pelz. Verb. Wien, xxxi. 1881, p. 012 ; 
xxxii. 1882, p. 505. 

No. 265. (5*. May 22, 1884. 

No. 38. c^. Kiri, Sept. 12, 1883. 

The second specimen is recorded as being in the winter plumage ; 
it closely resembles the figure of Textor Jlavirostrisy Riipp. (Syst. 
Bebers. pi. 29). 

97* Passer rufocinctus, Fisch. & Reichen. 

Passer motitensis, Heugl. (nec Smith) Orn. N.O.-Afr. p. 634. 
Passer ru/ocincius, Fisch. & Reichen. J. f. O. 1884, p. 55. 

No. 30. d • Lado, April 9, 1884. 

98. SoRELLA EMiNi, Hartl. 

Sorella emini, Hartl. J. f. O. 1880, p. 211; J. f. O. 1881, pi. 1. 
figs. 3, 4 ; Hartl. Abhandl. nat. Ver. IBrem. vii. 1881, p. 104 ; viii. 

1882, p. 201 ; Pek. Verb. Wien, xxxi, 1881, p. 150 ; xxxii. 1882, 
p. 507 ; Fisch. J. f. 0, 1885, p. 136 ; Hartl. Zool. Jahrb. ii. 1886, 
p. 340. 

Passer emini, Sharpe, Cat. B, Brit. Mus. xii. p. 332 (1887)* 

No. 881. Lado, Nov, 2, 1883, 

Nos. 204, 205. Lado, Feb. 18, 1884. 

Nos. 120, 175. (f. ]|^djaf, Jan. 31, 1884. 



1 888.] FROM EQUATORIAL AFRICA. 37 

99. CrITHAGRA bar BATA, Heugl. 

Crithagra barbata, Ileugl. Orn. N.O.-Afr. p. 629 ; Haiti. Abhandl. 
nat. Ver. Brem. viii. 1882, p. 204. 

$ad. Tobbo, May 17, 1883. 

100. Fringillaria orientalis, Shelley. 

Fringillaria orientalis, Shelley, P. Z. S. 1882, p. 308 (Mamboio). 

No. 109. 5 . Tingasi, Aug. 1, 1883. Iris dusky, bill brown, 
legs pale brown. 

Tliere is a specimen of this species in the British Museum, labelled 
by Dr. lieichenow '^Fringillaria major, from Leopoldville on 
the Congo, 

101. Fringillaria forbesi, Hartl. 

Fringillaria capensis, Swains, (nec Linn.) B, W. Afr. i. p. 211, 
pi, 18. 

Frmgillaria forbesi, Ilartl. J. f. 0. 1882, p. 324 ; id. Abhandl. 
nat. Ver. Brem. viii. p. 204. 

Ad. Kuterrna, May 20, 1883. Iris dusky; bill blackish, paler 
on the lower mandible ; legs greyish horn-colour. 

102. Lambrocolius splendidus (Vieill.). 

Lnmprocolius splendidus, Sharpe, Journ. Linn. Soc., Zool. xvii. 
1884, p. 42(3. 

No. 135. Tingasi, Sept. 1881. 

This Gaboon species was first met with in Central Africa by Mr. 
BohndorfF in the Niam-niam country. 

103. Buphaga AFRICAN a, Linn. 

Buphaga africana, Ilartl. Zool, Jahrb. ii. 1886, p. 311. 

No. 189. $. Kibiro, Oct. 8, 1886. 

104. Salpornis salvadorii, Bocage. 

Hylipsomis salvadorii, Bocage, Orn. Angola, p. 289, pi. 10. %. 2. 

Salpornis salvadorii, Gadow, Cat. B. Brit. Mus. viii. p. 330. 

Salpornis emini, Hartl. P. Z. S. 1884, p. 415, pi. 37 ; id. Zool. 
Jahrb. ii. 1886, p. 312. 

No. 539. (J. Tobbo, May 22, 1884. 

This is, no doubt, the S, emini, Hartl., but I can detect no character 
bv which it can be separated from salvadorii after comparing it 
with three specimens of the latter, two from Benguela and one from 
Mashoona land. The British Museum, since the acquisition of Mr. 
Hume’s valuable collection, contains a large series of S, spilonata, 
from which the present species is barely separable, the Asiatic form 
having the two centre tail-feathers generally much paler, and the 
throat and sides of the head of a rather purer white. 
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105. Nectarinta pulchella (Linn.). 

Nectarinia pulchella, Shellej, Mon. Sun-birds, p. 9, pi. 4 ; 
Hartl. Abhandl. nat. Ver. Brein. vii. 1881, p. 107 ; Pelz. Verb. 
Wien, xxxi. 1881, p, 609 ; xxxii. 1882, p. 501. 

No. 340. Lado, April 23, 1884. A partially white variety. 

106. CiNNYRis cuprea (Sliaw). 

Cinnyria cuprea, Shelley, Mon. Sun-birds, p. 191, pi. 58 ; Sharpe, 
Journ. Linn. Soc., Zool. xvii. 1884, p. 428. 

Nectarinia cuprea, Pelz. Verb. Wien, xxxi. 1881, p. 609 ; Hartl. 
Abhandl. nat. Ver. Brem. vii, 1881, p. 108; viii. 1882, p. 205. 

No. 584. d*. Mundri, June 1, 1883. 

107. ClNNYRIS SUPERBA (Shaw). 

Cinnyria auperba, Shelley, Mon. Sun-birds, p. 197, pi. 60 ; id. 
Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, p. 428. 

No. 761. d. Bellima, July 15, 1883. 

This species was only known from the west coast, until it was 
recently procured in the Niam-niam country by Mr. BohndorfiF. 

108. ClNNYRIS erythroceria (Ileugl.). 

Cinnyria erythroceriua,^\ie\\ey, Mon. Sun-birds, p. 209, pi. 64. 

% 

Nectarinia erythroceria, Hartl. Abhandl. nat. Ver. Brem. vii. 
1881, p. 108; Pelz. Verb. Wien, xxxi. 1881, p. 144. 

No. 68. d. Wadelai, Aug. 9, 1883. 

109. ClNNYRIS CHLOROPYGIA (Jard.). 

Cinnyria chloropygius, Shelley, Mon. Sun-birds, p. 257, pi. 79. 
No. 736. d • Tingasi, July 7, 1883. 

Previously only known from the west coast. 

110. ClNNYRIS AciK (Autin.). 

Cinnyria acih, Shelley, Mon. Sun-birds, p. 295, pi. 82 ; Sharpe, 
Journ. Linn. Soc., Zool. vii. p. 428. 

Nectarinia azic, Hartl, Abhandl. nat. Ver. Brem. vii. 1881, 
p. 108 ; viii. 1882, p. 206. 

Nectarinia acik, Pelz. Verb. Wien, xxxi. 1881, pp. 143, 609. 

No. 14. Tingasi, Aug, 10, 1883. 

111. ClNNYRIS OBSCURA (Jard.). 

Cinnyria ohacurua, Shelley, Mon. Sun-birds, p. 391, pi. 92. 

No. 20, d. Tingasi, Oct. 23. 1883. 

Formerly only known from West Africa. 

112. CyNNYBIS VERTICALI8 (Lath.). 

Cinnyria yeriicalia, Shelley, Mon. Sun-birds, p. 301, pi. 97. 
Nectarinia cyanocephala, Hartl. Abhandl. nat. Ver. Brem. viii. 

2882, p. 206. 

No. 718. d • Tingasi, July 4, 1883. 
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Nos. 79, 808. 5 . Tomaja, Aug. 1883. 

$ cT. Foda, Nov. 1, 1885. 

The specimens show that Latham described the female as Certhia 
verticalis^ IShaw, the male as Certhia cyanocephala, 

113. Anthreptes longuemahii (Less.). 

Anthreptes longuemariiy Shelley, Mon. Sun-birds, p. 335, pi. 108. 

Anthreptes orientalist llartl. J. f. O. 1880, p. 213 ; id. Abhandl. 
nat. Ver. Brem. vii. 1881, p. 109 ; viii. 1882, p. 205 ; Pelz. Verb. 
Wien, XAxi. 1881, p. 609; xxxii. 1882, p. 501; Sharpe, Journ. 
Linn. Soc., Zool. xvii. 1884, p. 429. 

No. 765. S • Bongereh, July 22, 1883. 

The British Museum contains eight specimens, which I have 
compared \\ith two of my own from Lado. My adult male has 
the lesser wing-coverts brilliant metallic green, which I cannot at 
all match in any of the other specimens, although a trace of green 
may be observed in all of them, often so slight as to be easily over- 
looked. It appears that in my monograph of this family (/. c.) I 
rightly depicted the adult male and female. The immature male, as 
shown by Emin Pasha’s specimen in this collection, has a rather 
bright yellow abdomen, and has assumed the metallic purple colour- 
ing of the head and back before getting the metallic throat or 
discarding the white e\ ebrow. This proves, I presume, that Mr. 
Bohndorft’s second sjiecinien from Sassa was a young male, and 
not a female as Mr. Sharpe records it. 

With regard to size, the following measurements of the culmen 
and wings of ten specimens will show that no importance can be 
attacheii to them : — 

Gambia, 2 • culmen 0*6, 0’65; wing 2*95, 2*6. 

Cassarnanse, (5 $ $ ; culmen 0*65 ; wing 2*95, 2*6.’), 2*55. 

Sassa, ejad. and probably d juv. : culmen 0*6, 0*65 ; wing 2*9, 
2*65. 

Bongereh, d juv, : culmen 0*6 ; wing 2*75. 

Lado, 5 d : culmen 0*6, 0*55 ; wing 2*6, 2*4. 

114. Anthreptes TEPBROLiEMA (Jard. & Selby). 

Anthreptes tephrolmna, Shelley, Mon. Sun-birds, p. 333, pi. 72. 

fig 2. 

Nos. 24, 27. d . Tingasi, Oct. 1883, 

This is another of the species hitherto only known from the west 
coast. 

115. Anthreptes hypodit^a (Fraser). 

Anthreptes kypodila, Shelley, Mon. Sun-birds, p. 345, pi. 111. 
figs. 1, 2. 

No. 272. d . Lado, Oct. 23, 1885. 

No. 30. d* Tingasi, July 15, 1883. 

These birds agree perfectly with the West-Afrienn specimens, and 
have no metallic green on the outer webs of their primaries and 
greater wing-coverts. 
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116. Cotile cincta. 

Cotile cincta^ Heugl. Orn. N.O.-Afr. p. 104 ; Sharpe, Cat, B. 
Brit. Mus. X. p. 101. 

No. 155. $ . Wadelai, Oct. 7, 1885. 

No. 64. ? . Wadelai, Feb. 9, 1886. 

117. Hirundo rustica, Linn. 

Hirundo rustica^ Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 109; Sharpe, Cat. B. Brit. Mus. x. p. 128. 

$. Lado, Oct. 30, 1885. 

No. 145. 6 . Wadelai, Sept. 30, 1885. 

118. Hirundo smithi, Leach. 

Hirundo filiferay Heugl. Om. N.O.-Afr. p. 155. 

Hirundo smithi y Sharpe, Cat. B. Brit. Mus. x. p. 150. 

Nos. 115, 124. Wadelai, Sept. 1885. 

119. Hirundo semirufa, Sundev. 

Hirundo semirufa and //. gordoniy Sharpe, Cat, B. Brit. Mus. x. 
pp. 167, 168. 

$, Wadelai, Oct. 12, 1885. 

Total length 8’2 inches, wing 4*8. H. semirufa from South Africa 
is said to be slightly larger than H, gordoni from West Africa, but 
I believe that the distinctness of these races cannot be maintained. 

120. Psalidoprocne albiceps, Sclat. 

Psalidoprocne albiceps^ Sclat. P. Z. S. 1864, p. 108, pi. xiv. ; 
Sharpe, Cat. B. Brit. Mus. x. p. 206. 

d • Wadelai, June 28, 1885. 

$*. Wadelai, July 5, 1885. 

No. 116. <5* juv. Wadelai, Sept. 12, 1885. 

This is only the second time this interesting species has been sent 
home. The former specimen, the type, was received in spirits from 
Uzinza, where it was procured by the expedition of Speke and 
Grant. 


II. PICARIiB. 

121. COSMETORNIS VEXILLARIUS (Gould). 

Cosmetornis vexillarius, Sclat. Ibis, 1864, p. 115, pi. 2 ; Sharpe, 
Journ. Linn. Soc., Zool. vii. 1884, p. 434. 

Nos. 700, 701. (?. Tingasi, July 2, 1883. 

1 22. Dendropicus lafresnayii, Malh. 

Dendropicus lafresnayii, Hargitt, Ibis, 1883, p. 425. 

No. 168. <J. Tobbo, May 16, 1883. 

This species was previously known only from the west coast. 
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123. Campothkra nubica (Gm.). 

Picus nuhtcuSy Ilartl. Abhandl. iiat. Ver. Brera. vii. 1881, p. 109 ; 
Pelz. Verb. Wien, 1882, p. 510. 

Campothera nubica^ llargitt. Ibis, 1883, p. 451. 

No. 148. $juv. lledjaf, Jan. 17, 1884. 

124. Campothera maculosa (Valenc.). 

Campothera macvlosa^ Hargitt, Ibis, 1883, p. 475. 

No. 11. 5 . Tingasi, July 28, 1883. 

Formerly ordy known from the west coast. I have compared it 
with Gold-Coast specimens in the British Museum and find that it 
agrees perfectly. 

125. IsPTDTXA piCTA (Bodd.). 

h'pidma picta, Sharpe, Mon. Alcid. p. 141, pi. 51 ; Pelz. Verb. 
Wien, xxxi. 1881, p. 143; Ilartl. Abhandl. nat. Ver. Brein. Niii. 
1882, p. 207 ; Sharpe, Jourii. Linn. Soc., Zool. xvii. 1884, p. 435. 
No, 119. $. Wadelai, July 16, 1886. 

126. Lopiioceuos fasciatus (Shaw). 

Tockus fasiiatus, Elliot, Mon. Bucerot. pi. 50 ; Sharpe, Journ. 
Linn. Soc., Zooi. xvii. p. 435. 

Lojphoceros /asciatus, Shelley, Ibis, 1888, p. 59. 

No, 1. 2 . Tingasi, Aug. 22, 1883. 

No. 111. $. „ Sept. 13, 1883. 

No. 112. $. „ JulylG, 18S3. 

No. 62. Kubbi, July 1881. 

127. POGONOIIHYNCHUS BIDENTATUS (Shaw). 

Pogonorhynchus hidentatuSy Marshall, Mon. Capit. p. 11, pk 6 ; 
Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, p. 432. 

Pogoitias bidentaiiis, Ilartl, Abhandl. nat. Ver. Brein. vii. 1881, 

p. 112. 

Nos. 69, 70. ? . Umparu, Feb. 16, 1885. 

128. Pogonorhynchus leucocephalus (Defil.). 

Pogonorhynchus leucocephalus, Marshall, Mon. Capit. p. 15, 
pi, 8 ; Pelz. Verb. Wien, xxxi. 1881, p. 151 ; xxxii. 1882, p. 510; 
Ilartl. Abhandl. nat. Ver. Brem. viii. 1882, p. 209. 

Pogonias leucocephalus, Hartl. Abhandl. nat. Ver. Brem. vii. 

1881, p. 112. 

No. 352. 2 . Redjaf, May 11, 1884. 

129. Pogonorhynchus diapematus (Heugl.). 

Pogonorhynchus diadematus, Marshall, Mon. Cap. p. 29, pi. 14 ; 
Pelz, Verb. Wien, xxxi, 1881, p. 615; xxxii. 1882, p. 510. 
Pogonias diadematus, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 

p. 112. 

No. 237. 6 * Lado, March 3, 1884. 
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130. POGONOIIHYNCHTJS LACRYMOSUS (Cab.). 

Tricolama lacrymosa, Cab. J. f. O. 1878, pp. 205, 240. 

Nos. 23, 24. . Wadclai, July 26, 1885, 

J ris orange-yellow ; bill black ; legs slate-colour. 

No. 18. ? . Wadelai, July 22, 1885. 

The sexes are similar in plumage, and the black pearl-shaped 
marks on the sides of the chest are equally well defined in all the 
specimens. 

131. Babbatula chhysocoma (Temm.). 

jBarhatula chryaocoma^ Marshall, Mon. Cap. p. 121, pi. 49. 
fig. 2; Pelz. Verb. Wien, xxxi. 1881, p. 153; llartl. Abhaudl. nat. 
Ver. Brem. viii. 1882, p. 209. 

No. 198. $. Ki biro, Oct. 1886. 

132. Barbatula leucolaema, Verr. 

Barbatula leucoUema^ Marshall, Mon. Cap. p. 129, pi. 51. fig. 2. 

Nos. 702, 809, 810, 811, 813. Tomaja, Aug. 1883. 

Formerly only known from the west coast. 

133. CucuLXJS GULARis, Steph. 

Cuculua gularisy Sharpe, P. Z. S. 1873, p. 583 ; llartl. Abhaudl. 
nat. Ver. Brem. vii. 1881, p. 113; Sharpe, Journ. Linn. Soc., Zool. 
xvii. 1884, p. 432. 

No. 305. cT* Lado, April 10, 1884. 

Iris yellow ; bill orange-yellow with the end black ; gape orange ; 
eyelids and feet yellow. 

134. CucuLXjs clamosxjs. Lath. 

Cuculua clamosua, Sharpe, P. Z. S. 1873, p. 587 ; Hartl. Abhaudl. 
nat. Ver. Brem. viii. 1882, p. 210 ; Sharpe, Journ. Linn. Soc., Zool. 
xviii. 1884, p. 432. 

No. 705. $juv. Tomaya, Aug. 7, 1883. 

135. Chrysococcyx cupreus (Bodd.). 

Cuculus cupreua^ Sharpe, P. Z. S. 1873, p. 581. 

Chalcitea cupreua^ Hartl. Abhaudl. nat. Ver. Brem. vii. 1881, 
p. 113; viii. 1882, p. 221. 

No. 353. cT* Redjaf, May 11, 1884. 

No. 369. 2 . Kiri, May 24, 1884. 

136. Pachyooccyx validus (Fisch. & Eeichen.). 

Cuculua validuSy Fisch. & Reicheu* J. f. 0. 1879, p. 341, 
Muniune. 

Pachycoccysc validua. Cab. J. f. O. 1882, p. 230. 

No. 107, S . Tangasi, Aug. 2, 1883. 

As I only recognized this immature bird by the short note on its 
plumage given by Dn Cabanis, 1. e., it may be useful to take this 
opportunity of describing the interesting specimen before me. 

Above blackish brown with a faint purple gloss ; the crown^ back 
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of the neck, middle of the rump, upper tail-coverts, some of the 
lesser wing-coverts, all of the median and greater coverts and the 
quills broadly tipped with huffish white ; forehead, nape, and sides of 
the head almost white ; the latter washed on the lores, cheeks, and 
ear-coverts with dusky grey. Tail witli some five or six obsoletely 
paler bands, the base of the one near the end well defined by trian- 
gular white marks on the sides of the feathers, the other bands 
only indicated by smaller white marks confined to their inner 
webs, base of the tail white. Underparts whitish buff shaded 
with rufous huff on the sides of the body, thighs, and under tail- 
coverts, the latter have two broad black bars across them ; under 
surface of the wing-coverts rufous buff ; quills dusky brown, fading 
into white towards the bases of their inner webs, all the quills 
broadly tipped with white. Total length 15‘2 inches, culmen 0*9, 
wing 9, tail 8*3, tarsus 1. 

There is a nestling of this species in the British Museum labelled 
** W. Africa, DnChaillu,” from which I conclude that it is a Central- 
African species occasionally extending to the coast both in the east 
and west. 

137. Indicator major, Steph. 

Indicator major^ Sharpe, in Dawson Rowley’s Orn. Miscell, i. 
p. 204 ; Hard. Zool. Jahrb. ii. 1886, p. 311. 

No. 131, Wadelai, Sept. 15, 1885. 

Iris umber-brown ; bare skin on head leaden grey ; bill black ; 
legs dusky. 

138. Indicator emini, sp. ii. (Plate III.) 

No. 675. d. Wadelai, June 23, 1883. 

33ill slight. Uf)per parts uniform dusky brown, very slightly 
shaded with olive on the crown and back of the neck, slightly more 
so with deep yellow on the back and scapulars, increasing in amount 
of yellow on the rump, where a few feathers show white ends ; wings 
dark brown ; the coverts shading into olive-yellow on their edges, 
the quills edged with deep yellow ; tail, four centre feathers entirely 
brown, remainder white, with the base only of the next pair to the 
four centre feathers dusky brown. Underparts, including the under 
tail-coverts, ashy brown, fading into white on the centre and sides 
of the abdomen behind the thighs. Total length 4*6 inches, culmen 
0*3, wing 2*6, tail 2*1, tarsus 0*5. 

In its slight hill this species approaches nearest to /. mq/ar, and 
by that character alone it may he readily distinguished from all the 
other known species of Honey-Guides. It is very distinct from any 
other member of the genus, and I am pleased to he able to name such 
a striking species after its celebrated discoverer* 

139. Musophaga ros8£, Gould. 

Musophaga rossce^ Sharpe^ Jouru. Linn. Soc., Zool. xvii. 1884, 
p. 433; Sebalow, J. f. O. 1886, p. 14. 

No. 12. Tingasi, Aug. 10, 1883. 
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This appears to be essentially an inland African species, for it has 
been procured by Mr. Bohndor^f at Semmi in Niam-niam, and by 
Dr, Bohm in Marungu on the western side of Lake Tanyanika. It 
is also known from the interior of Angola. 

140. CORYTHAIX LEUCOLOPHUS, Ilcugl. 

Corythaix leucolophus^ Heugl. Orn. N.O.-Afr. p. 703, pi. 24 ; 
Hartl, Abhandl. nat. Ver. Brem. viii. 1882, p. 210 ; Sharpe, Journ. 
Linn. Soc., Zool. vii. 1884, p. 433 ; Schalow, J. f. O, 188(i, p. 20. 

No. 828. $. Kabajerdi, Aug. 20, 1883. 

Iris brown ; eyelids pale blood-red ; bill yellow, with a greenish 
base ; legs black. 

141. CoRYTHEOLA CRIST ATA (Vicill.). 

Turacus giganteus, Sharpe, Journ. Linn. Soc., Zool. xvii. 1881, 
p. 433. 

Corytheola cristata, Schalow, J. f. O. 1886, p. 55. 

Nos. 144, 145, 146, 147. Ad. Tingasi, Sept. 1881. 

Iris red ; bill, basal half yellow, end half red ; feet dusky. The 
red has entirely faded from the bills. 

142. Eurystomus afer (Lath.). 

Eurystomus afer, Sharpe, Ibis, 187 1 » p- 274 ; Ilartl. Abhandl. 
nat. Ver. Brem. vii. 1881, p. 110; Pelz. Verb. Wien, xxxi. 1881, 
p. 143 ; xxxii. 1882, p. 500 ; Sharpe, Journ. Linn. Soc., Zool. xvii, 
1884, p. 434. 

No. 110. $. Tingasi, July 16, 1883. 

III. PSITTACI. 

143. PsiTTACXJS ERiTHAcus, Linn. 

Psiitacus erithacu8, Hartl, Abhandl. nat. Ver. Brem. viii. 1882, 

p. 211. 

Psittacua rubrovariua, Rochebrune, Faun. Senegamb., Ois. p. 84, 
pi. 10. 

No. 158. Mabode Land^ June 1884. 

Iris pale yellow ; bill black ; bare skin on sides of head pearly 

'fhis is a peculiar red mottled variety of the Grey Parrot, probably 
due to some particular food to which the bird becomes partial ; for 
the irregularity of the red marking cannot, I maintain, be of specific 
value. M. Rochebrune regards it as a good species, and applies to it 
Brisson’s very characteristic name of rubrovarius. He also gives a 
good Ogure, which exactly represents the specimen before me. 

Emin Pasha writes concerning it to the following effect: — In 
habits it is said not to differ from the grey form. It was given to me 
by one of the chiefs in Monbuttu, where it is known by the name 
‘ Curingu,* and the common grey birds by that of «Makue.* He 
also gives some interesting notes on the migrations of the Grey 
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Parrot ; this species, to the east of Lake Albert Nyanza, ranges to 
about 2° N. let, and to the west of that lake about a degree further 
north, being only met with as a straggler in the northern part of 
Monbuttu. Captain Casati informed him that in Unyoro the Grey 
Parrot passed in flocks eastward from the 24th to the 28th July, 
1886, and repassed westward across the Lake from the 6 th to the 
12th of March, 1887. 

144. Agapornis pullaria (Linn.). 

AgapornU pullaria, Uartl. Abhandl. nat. Ver. Brem. viii. 1882, 

p. 212. 

Nos. 47, 48. Tingasi, July 30, 1883. 


IV. COLUMBA3. 

145. Treron calvus (Temm.). 

Treron nudirostris, Hard. Abhandl. nat. Ver. Brem. vii. 1881 , 
p. 117. 

Treron calvus, Shelley, Ibis, 1883, p. 267 ; Sharpe, Journ. Linn. 
Soc., Zool. xvii. 1884, p. 436 ; Hard. Zool. Jahrb. ii. 1886, p. 329. 
No. 816. cf . Tomaya, Aug. 14, 1883. 

146. TuRTUR SEMITOUQUATUS, Rupp. 

Turtur semitorquatus. Hard. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 117; Shelley, Ibis, 1883, p. 303. 

One specimen, without label. 


V. ACCIPITRES. 

147. PoLYBOROIDES TYPICUS, Smith. 

Polgboroides typicus, Sharpe, Cat. B. Brit. Mus. i« p. 48 ; id. 
Journ. Liiui. Soc., Zool, xvii, 1884, p. 437. 

No. 227. 6- Lado, Feb. 26, 1886. 

Iris dusky brown ; bill horn-blue, with the basal half white ; cere 
and feet yellow ; skin round the eyes and the lores rough and yellow. 
This is an immature specimen in pale brown plumage. 

148. Circus jkruginosus (Linn.). 

Circus isruginoms, Heugl. Orn. N.O.-Afr. p. 102; Sharpe, Cat. 
B. Brit. Mus. i. p. 69. 

No. 274. 5 . Lado, March 19, 1884. 

149. Melikrax polyzonus (Rupp.). 

Melierax polyzonus^ Sharpe, Cat. B. Brit. Mus. i. p. 88 ; Pelz. 
Verb. Wien, xxxi. 1881, pp. 143, 607 ; xxxii. 1882, p. 500 ; Sharpe, 
Journ. Linn. Soc., Zool. xvii. 1884, p. 437. 

No. 277. 6 juv. Lado, March 23, 1884. 
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150. Melierax NIGER (Bonn, et Vieill.). 

Melierax nigevy Sharpe, Cat. B. Brit. Mus. i. p. 91. 

Nutbs nigery Hartl. Abhandl. nat. Ver. Brem, vii. 1881, p. 116. 
No. 90. 2. Gondokoro, Nov. 1.5, 1883. 

Iris scarlet ; cere, base of mandible, and feet ciunabar~red ; bill 
black. 

151. CiRCAETUS CINERASCENS, Mull. 

Circaetvs cinerascensy Ileugl. Orn. N.O.-Afr. p. 80, pi. 3 ; Sharpe, 
Cat. B. Brit. Mus. i. p. 285 ; Ilartl. Zool. Jahrb. ii. 1886, p. 306. 
No. 827. ?. Kabajeudi, Aug. 20, 1883. 

Iris pale yellow ; bill bluish yellow ; base, cere, and legs yellow. 

152. Butastur rufipennis (Sund.). 

Butastur rufipennisy Sharj)e, Cat. B. Brit. Mus. i. p. 299 ; id. 
Journ. Linn. Soc., Zool. xvii. 1881, p. 437. 

Poliornis rnjipennisy Hartl. Abhandl. nat. Ver. Brein. viii. 1882, 
p. 213. 

Nos. 269, 270. 6- 

No. 282. 2* Lado, March 1884. 

No. 118. Redjaf, Jan. 8, 1884. 

153. Milvus MIGRANS (Bodd.). 

Milms (BtoliuSy Heugl. Orn. N.O.-Afr. p. 98. 

Milvua korshuny Sharpe, Cat. B. Brit. Mus. i. p. 322. 

No. 314. 6 • Lado, April 15, 1884. 

154. Falco cuvieri, Smith. 

Falco cuvieriy Sharpe, Cat. B. Brit. Mus. i. p. 400. 

No. 337. 2- Lado, April 22, 1884. 

155. Falco ruficollis, Swains. 

Falco ruficoUiSy Sharpe, Cat. B. Brit. Mus. i. p. 404 ; Ilartl. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 115, viii. 1882, p. 221 ; Pelz. 
Verb, Wien, xxxi. 1881, p. 606, xxxii. 1882, p. 499 ; Sharpe, Journ. 
Linn. Soc,, Zool. xvii. 1884, p. 438. 

No. 266. 2j'iv. Lado, March 13, 1884. 

156. Tinnunculus TiNNUNCULUs (Linn.). 

Cerchneis tinnunculusy Sharpe, Cat. B. Brit. Mus. i. p. 425 ; id. 
Journ. Linn. Soc., Zool. xvii. 1884, p. 438. 

Tinnunculus alaudarius, Pelz. Verb. Wein, xxxi, 1881, pp, 605, 
607, xxxii. 1882, p. 500. 

Nos. 961, 962. 6 2- Redjaf, Dec. 12, 1883. 

No. 171. 2- Redjaf, Jan. 29, 1884. 

157. Tinnunculus alopex (Heugl.). 

Falco alopeXy Heugl. Orn. N.O.-Afr. p. 41 ; Hartl. Abhandl. nat. 
Ver. Brem. vii. 1881, p. 115. 
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Cerchneia alopex, Sharpe, Cat. B. Brit. Mus. i. p. 432, pi. 14. 

fig. I, 

No. 952. Recljaf, Dec. 2, 1883. 

No. 167. Redjaf, Jan. 28, 1884. 

The male is slightly darker and more strongly streaked. 

J.58. Dissodectes ardesiacus (Bonn. & Vieill.). 

Cerchneia Sharpe, Cat. B. Brit. Mus. i. p. 446; id. 

Journ. Linn. Soc., Zool. xvii. p. 438. 

Falco ardesiacvsy Hartl. Abhandl. nat. Ver. Brern. vii. 1881, 
p. 1,5; Pelz. Verh. Wien, xxxi. 1881, pp. 143, 606. 

No. 290. $. Lado, April 2, 1884. 

159. Bubo cinekascens, Guer. 

Bubo cinerascena, Sharpe, Cat. B. Brit. Mus. ii. p. 32 ; Ilartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 215 ; Sharpe, Journ. Linn. 
Soc., Zool. xvii. 1884, p. 438. 

No. 1/2. 9* Redjaf, Jan. 30, 1884. 

Iris dusky ; hill blackish ; feet beneath the feathers dusky. 
Compared with the S.~Africau R. ^/iacw/o«w«( Sharpe, Cat. li. p. 13), 
I do not see much difference in plumage, and do not think much of 
the feathering of the toes ; hut in R. niaculosvs the iris is yellow, 
which apparently settles the (piestion of the difference in the two 
species. 

160. Scops capensis. Smith, 

Scopa zorca africana, Heugl. Orn. N.O.-Afr. p. 117. 

Scopa cnpeiiaia^ Sharpe, Cat. B. Brit. Mus. ii. p. 52, pi. 3. fig. 1. 
Nos. 37, 38. Wadelai, Aug. 2, 1885. 

Iris sulphur-yellow ; hill horn-colour ; feet dusky. 

This specimen certainly belongs to the S, cupenaia as understood 
by Mr. Sharpe, and those collected by Mr. BohndorfF (Sharpe, Journ. 
Linn. Soc., Zool. xvii. 1884, p. 430) in the Niam-niam country to 
S. giu. To say that they are really specifically distinct requires 
more research than 1 have given to the subject. 

161. Geaucidium perlatcm (Vieill.). 

Glaucidium perlatum, Sharpe, Cat. B. Brit. Mus. i. p. 209; id. 
Journ. Linn. Soc., Zool. xvii. 1884, p. 439. 

Athene perlata, Pelz. Verh. Wien, xxxi. 1881, p. 143; Uartl. 
Abhandl. nat. Verh. Brem. viii. 1882, p. 215. 

No. 364. d. Kiri, May 21, 1884. 
b. ?. [No locality.] March 16, 1883. 

162. Strix flammea, Linn. 

Strix Sharpe, Cat, B. Brit, Mus. ii, p. 291 ; id. Journ. 

Linn. Soc., Zool. xvii. 1884, p. 440. 

No. 63. Tingasi, May 1882. 

Small ; wing only 9*4 inches^ but of the ordinary typical colouring. 
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VI. PTEROCLETES. 

163. Pterocles TRiciNCTus, Swains. 

Pterocles tridnctus^ Hartl, Abhandl, uat. Ver. Brem. viii. 1882, 

p. 216 . 

Nos. 296, 299, 306. c?Sad. ; d‘ jnv. Lado, April 1881. 

Skin round the eye and feet yellow. Jad., bill orange; <jjuv., 
bill orange, tipped with black ; $ , bill dusky black, fading into 
orange at the base. 

VII. GALLINiE. 

164. Numida ptilorhyncha, Licht. 

Numida ptilorhyncha, Riipp. Svst. Uebers. p. 102, pi. 29 ; Ilartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 116. 

Nos. 114, 11.0. $. Tingasi, Aug. 1883. 

165. Francolinus icterorhynchus, Ileugl. 

Francolinm icterorhj/nchus, Ileugl. Orn. N.O.-Afr. p. 894, pi. 29 ; 
Hartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 118. 

No. 113. (J. Tingasi, Aug. 20, 1883. 

No. 131, 134. (S 2 * Tingasi, Sept. 1881. 

Iris and legs yellow ; bill yellow, with the culmeu black. 

166. Francolinus granti, Hartl. 

Francolinus granti^ Hartl. P. Z. S. 1865, p. 665, pi. 39. fig. I. 
Francolinus shoanus, Heugl. Orn, N.O.-Afr. p. 891, pi. 29. fig. 2. 
Francolinus pileatus^ Hartl. (uec Smith), Abhandl. nat. Ver. 
Brem. vii. 1881, p. 118. 

Francolinus ochrogaster, Hartl. J. f. O. 1882, p. 327; id. Ab- 
handl. nat. Ver. Brem. viii. 1882, p. 218. 

No. 256. 2 • Eado, March 1884. 

Nos. 298, 303. cT ?• Lado, April 1884. 

Iris brown ; legs blood-red ; bill blackish. 

VIII. GRALLATORES. 

167. Platalea tenuirostris, Temm. 

Platalea tenuirostris^ F. & H. Vog. Ostafr. p. 718; IIeu«yl. 
Orn. N.O.-Afr. p. 1126. ° 

No. 262. (Jjuv. Lado, March 12, 1884. 

168. Otis melanogaster, Rupp. 

Otis melanogaster^ Heugl. Orn. N.O.-Afr. p. 951. 

No. 375. 5 . Redjaf, June 2, 1884. 

169. CEdicnbmus senegalensis, Swains. 

(Edicnemus inornatus^ Heugl. Orn. N.O.-Afr. p. 989 ; Hartl. Ab- 
handl. nat. Ver. Brem. vii. 1881, p. 120 ; Pelz. Verh. Wien, xxxL 

1881, p. 616. 

No. 268. $. Lado, March 15, 1884. 
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170. (Edicnemus AFFiNis, Iliipp. 

(Edicnemu9 affinu^ Heugl. Orn. N.O.-Afr. p. 990. 

No. 310. $. April N, 1884. 

1/1. IIoPLOPTERUS SPINOSUS (Liiin,). 

lloplopterua apinosua, Sharpe, Journ. Linn. Soc., Zool. xvii. p. 441 ; 
Ilartl. Zool. Jahrh. ii. 18SG, p. 332. 

No. 852. ?. Lado, Oct. 5, 1883. 

I 72. A^GIALITIS TRICOLL\lUS ( VitMll.). 

Charadrius tricollaria^ Heiie:!. Orn. N.O.-Afr. p. 1027, pi. 34. 

fig. 5. 

Nos. 174, 182. cT 9 ' Kibiro, June 188(i. 

173. Am;ialitis minor (Meyer & Wolf). 

Charadma JluviatUia, lleugl. Orii. N.O.-Afr. p. 1029 ; Pelz. Verb. 
Wien, 1881, p. 155. 

No. 297. 6 * Lado, April 8, 1881. 

174. /Egialitis pkcuarhis (Teinm.). 

Charadrius peeuariua, lleugl. Orn. N.O.-Afr. }>. 1033, pi. 34. 
fig. 7. 

Nos. 293, 297. ?. Kibiro, June 1886, 

175. AEgialitis asiatk us (Pall.). 

Charadrius damareuaia, lleugl. Orn. N.O.-Afr. p. 1018. 

Eudromias asiaticua, Pelz. Verb. Wien, 1881, p. 1,55. 

Nos. 284, 285. c? • Lado, March 30, 1884. 

I7(h Glareola EM in I, 8p. n. 

2. Lado, Oct. 18, 1884. Iris umber-brown; culmen and end 
of bill black, base of bill and legs vermilion. 

This species is closely allied to O. megapoda^ Gray, and G. nuchaliSy 
Gray. From the former it difiers in having the nuchal collar white 
instead of chest nut-bufiP, from the latter in being much larger and 
in not having any white on the outer webs of the secondaries. 

G, emini: total length 7*9 inches, wing 6*1, tail 2*8, tarsus 0*8. 

G. nuckalU : total length 5*6 inches, wing 5*5, tail 2*4, tarsus 0*8. 

1 have compared the specimen from Lado with three adults and 
an immature of G* megapoda and with the type of G, nuchalia. 

177. CORYTHURA CINNAMOMEA (LeSS.). 

Corythura danamomea, Sharpe, Journ. Linn. Soc., ZooL xvii. 1884, 
p. 441. 

No. 710. Tingasi, July 3, 1883. 

PrjOC. Zool. Soc. — 1888, No. IV. 
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IX. NATATORES. 

178. Plotus levaillanti, Licbt. 

Plotus levaillantiy Orn. N.O.-Afr. p. 1475; Pelz. Verb., 

Wien, xxxi. 1881, pp. 606, 618. 

No. 844. $. Lado, Sept. 29, 1883. 

179. Querqtjedula hartlavbi, Cass. 

Querquedula Oust. Bull. N. Arch. Mus. Paris, 1879, 

pi. 6. 

No, 4. S • Tingasi, July 20, 1883. 

Iris yellowish brown ; bill black, with a broad subterminal yellow 
band ; legs brown. 


3. Report on a Collection of Reptiles and Batrachians sent 
by Emin Pasha from Monbuttu, Upper Congo. By 
Dr. A. Gunther^ F.R.S. 

[Recmed January 10, 1.SB8.] 

The specimens, 27 in number, belong to the following species : — 
TORTOISES. 

1. Pelomedusa subrufa. Lac. 


LIZARDS. 

2. Varanus niloticus, L. — Two young specimens. 

3. Hemidactylus brookii. Gray. 

4. Lygodactylus gutturalis, Bocage. 

5. CHAMiELEON SENEGALENSis, var. LiEViGATA, Gray. — Three 
specimens. Although I adopt Mr. Boulenger’s view that Cllcevigatua 
of Gray should not be specifically distinguished from C, senegaiensis^ 
still the former may be readily recognized by its consjncuously finer 
granulation of the skin, and especially the sraaUer size of the scutella 
of the side of the head. The type of C. l€t igatu9 came from the 
Soudan ; and the three specimens sent by Emin Pasha agree in the 
characters mentioned with this geographically not very remote form 
of Chameeleon. 

SNAKES. 

Typhlops ESCHRiCHTii, Scblcg. — Three specimens. 

7. Typhlops liberiensis. Hallow.— -Two specimens. 
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8. Neustkrophis atratvs, Ptrs. (1877). — This example 
7)0Rsesses one aiiteoculur only. The species is new to the collection 
of tlie British Museum. 

9. Ahaktulla uMiNi, «p. n.— Ventral shickls without keels lf>l ; 
Mfial bifid ; np[)er labials !), the 4th, oth, and fitli enteiinj: the orbit ; 
1 nnteocular, 2 postocidars ; fi of the lower labials are in contact 
uith fbe chin-shields; lonal not twice as lun<^ as broad; temporal 
shndds 14-2; scales smooth, in I.*# ro%v». Head of moderate size, 
not elonpite or depressed ; body and tail moderately slender. 
Uniform ‘^reen ; skin between the scales black, each scale with a 
wdiite spot on the basal half of its outer marijin. The specimen 
measures '29 incht s, the head being ], and the tail 10 long. 

10. Dasypeltis sCAiin L. 

1 1. i*>AMMOPiiis S1IUL4NS, L. — Three Specimens. 

12. Ath\( ’TAS iM*^ iRRKiii LVRis, Ilciidi. — Tills species luis invari- 
ably tlie snbeaudaK divided into “scutella” — a term which evidently 
has been misunderstood by Peters, who persisted in applying it to 
undivided subeaudal shields, propeily “scuta," Peters usmir the term 
of si/uatfut ior tiie foimer. A renev^ed study of the species of this 
genus Inis also sliown me that the doubts which Pei(*rs cast upon them 
can only have arheu from the incomplete inatenals at his disposal. 

1.4. .Atryctasfis aterrima, Gihr. — Tiic s}>ecimenis very much 
shrunk and possesses 290 ventral shields, the type having 274. 

FIIOGS. 

14. Uana orciPiTALis, tithr. 

In. Ran A mascareniensis, 1). B. — Two specimens. 

H). Bufo regvlaris, Ileuss. — Two specimens. 

17. Rappia cinctiventris, Cope, 

Of these 1 7 Reptiles and Frogs, 9 are almost generally distributed 
over the African Region ; of the remainder 7 are known from various 
parts of West Africa, whilst not a single species known to be peculiar 
to East Africa is included in this collection. Althougii it might 
thus appear that the Reptilian Fauna of the Upper Congo is rather 
West-Africau than East-African in its ciiaracter, we must not lose 
sight of the fact that many species extend right across from the West 
to the East Coast, and that if in the end the Eastern and Western 
Reptilian Faunas should prove to be sufficiently distinct to call for 
the establishment of two or more separate zoo- geographical districts^ 
our knowledge of the Reptiles of the central parts is at present much 
too fragmentary to assist in fixing the boundary line between such 
districts. 
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4. On the Shells of tlic Albert Nyaiiza, Central Africa, 
obtained by Dr. Emin Pasha. By Edgar A. Smith. 

[Rccoivpd J)ecotnb 0 r 5, 

Among the valuable collections of Natural History recently received 
from Dr. Emin Pasha are a few shelLs which he collected in the 
Albert Nyanza, probably from the eastern side of the Lake. 

They are referable to : — 

1. Melunia tuhercuhtta^ Muller. 

2. Me!nniii Viricincia, n. sp. 

3. I\i!u(lin(i xiHieolory >ar. 

4. ]iythinia alb^rti^ n. sp. 

,0. I^lanorbis Stanley n. sp. 

It is not snrprisinj; that three out of these five species should he 
undescrihed, as, with one exception, no collections of shells have ever 
reached this count rv from this particular region. 

In lS()h Mr. Henry Adams gave a li^'t, in the ‘Proceedings’ of 
this Society (p.375), of a collection of shells made in Central Africa 
by Sir Samtiel Baker, the discoverer of the lake. 1 am informed 
by that gentleman that all the shells mentioned by Mr. Adams, 
and which he has pr(‘scnted to the British Museum, came from the 
Albert Nyanza. 

Through the kindne'S of the Rev. Horace Waller I have had the 
opportunity ot examining a series of .shells from the same locality, 
which he also received from Dr. Emm. Among them are examples 
of two new spi cies, a Cleopatra and a Bythinia, which are not refire- 
sentpcl in the two oiher collections. 

Altogether tiftceii species are now knowm from this particular 
lake, and of these seven ajipear at prc'^ent to be peculiar to it. The 
rernaming eiccht have all been recorded froirt different parts of the 
Nile, and one species, Melania tuhercalata^ is also known from 
three of the other large Central African lakes, namely Nyassa, 
Tanganyika, and Victoria Nyanza. The Planorbis sudaniem also 
occurs ill Lake Tanganyika. 

The following is a complete list of the known species from the 
Albert Nyanza. 

1. Melania tubekculata, Muller. 

A large series of this remarkably distributed species has been sent 
by Dr. Emin Pasha. A dark purplish brown or black is the pre- 
vailing tint of most of the specimens, with only slight indications of 
the spotting which is characteristic of the species. Some of the 
examples, however, possess the usual style of colouring, being pale 
dive or dirty white and dotted and spotted with red. 

2. Melania liricincta, n. sp. 

Testa elongata, turrita, sub epidermide nigro-fusca albida ; mfractus 
persistentes .5, parum convesi, interdum inf erne levHer tumidi. 
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firis spiraltbus 2 3 circa partem inferiorem instructi, sutura sub- 
profunduy oblUpta sejancti ; uttlmus circa medium et baaim /iris 
pauris ciuctus ; apt ri urn pyriformis^ intus caTulescens ; peris- 
toma tenue, maryindms rallo trnul junclis. Lonyit. anfravtuum 
quinepte 26’, dium, rnil/tm. ; apertura 9^ lonya, 5J iata. 

l-ijr. 1. 



Mtlanm Urtcincfa. 


On r(‘ino\ini!: I he thickisli ppi(h*rinis the s' ell h;iM a dirty whit^h 
nppeaia'X'c. 'i'lie ^piia] ndi:e^ au* nsnally rather stronp; and \ary 
in nnndxT to •'O nc exient. Tun liavr ionr roiind the 

n iddle part of the hn(l\-uln)il and fntir at tlie base, tin* tun '*ets 
heiniu: sefjarated h\ a sntnoth blank ‘^paee. Tun nr thret* of the 
nf>|H‘r M'rie** nNnaIl\ re'nive up the spire upijn the louer ]>ortinn of 
the Jipper vOtnrN. 

M, victoricc, l)(»hru, from the Victori i Fall-*, Zambesi I{i\er, is an 
ttllieil form. 

3. AmIMJLI.ABIV ^^F.KN^J. 

Afup» werneiy Fhilippi. (’nneh '(’al>. cd. 2, p. 1 9» fd. 5. f. -4, 
pi. 17. f. 2 ; Ma l«‘in, Nn\ it. (’oncll.^ni. i\. p. 22, pi. 114. 1-5. 

Lamstes. sp. II. Adani', l*rne. Zool. Soc, p, ,S7b». 

llab. White \\\c \ l*hihpp} ) ; (tazelb- River (r. Martens) ; Albeit 
Nyunza {Huber), 

The two xmnjr shells refeired to the ^enus La/iw/ejf by Adams 
a[)pear to lu* the early MMge> ol this species. 

4. Paluoina iJiMCOLOH, %ar. 

'I'here are in the Riiiish Museum twelve specimens from the 
Albeit Nyanza, received from the late General Gordon and Sir 
Samuel Baker, which are precisely similar to tliose just obtained from 
Kmin Pasha. They may he re8:arded a> a well-marked variety of 
P. unicolor, Oliver, although diftering considerably in outline trom the 
typical forrrn They appear to be smaller and narrower ; the whorls are 
more rounded and without any indication of angulation at the upper 
parts, and exhibit more spiral striation. The colour seems to vary 
considerably : stone are entirely of a pale rosy tint ; others are nearly 
white ; one or two specimens belonging to Mr. Waller are of a pur- 
plish-brown colour, a few are olive-yellow, and the majority exhibit 
a more or less distinct pale zone at the petiphery, which sometimes 
has a dark band holow^ it. 
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.5. Cleopatra emini, ii. sp. 

Testa wato-acuminatat angvste umhilicuta, mediocriter tenuis, 
sordide albida, lutea vet purpurea-fusca. interdum rvfo hi- vel 
triznnata ; anfractns snperne declivitvr iabnfatty an(/ulait, 

cari/iis dttobus instructs If nets tncremefftt parum ohlupiis^ dhiincte 
striafi ; apertura oval'ts, parva, lotii/it, totius i hand tequans ; 
peristoma temte, marginc cotiimellari Ivvitcr ejrpanso et rejlexo. 
Long 'd. 11^ niiUim., diam t) ; opevtura 5 tonga ^ .SJ lata. 



('Input/ a emini. 


This pietty species U reinarkahle tor the angulation and cari- 
nation of’ the whorls. In fi^e of the specimens at hand there are two 
keels upon tiie whorl'?, vAliereof the upper and ratlier stronj:;er one is 
at the anjile, the other being around the middle of (In* last Volution 
and reroKiug up the spire ju^t above the sutiiial line. In one 
example there is a third slight liiaor keel u]K>n the upper part of 
the whoil between the suture and the angle ; and in anotlier specimen 
the peripherial carina has become obsolete uf)on the body-whorl and 
is represetited by a colour-band. C. butinwides, Olivier, it’ keeled 
and angulated, would closely resemble this species. The operculum 
in both species is the same. It is spiral at tirst with a raised edge, 
and increases afterwards concentrically. 

Three specimens of this species have been liberally presented to 
the Museum by tlie llev. 11. Waller. 

6. ByTHINIA ALBERTI, n. Sp. 

Testa parr a, subglobosn, hrevis, anguste umbilicafa^ alba,epidermide 
tenui liftescente induta ; an/ractus A, perconvexi, llneis increinenii 
siriati, ultimus hand etongaius ; aperiura submaynn, fere ovalts, 
lonyit. totius j. paulo seperuns; penstomu continuum, feviter 
incrassatum, margine volumellari anguste rejharo. Longit. 4 ; 
diam. maj.fere 4 millim. 

The chief distinguishing features of this little speci* s are its short 
stumpy growth and the narrow umbilicus. Of the known African 
species, ii. hudielLa^ received by the British Museum fioin Parreysa 
with the locality ‘‘Egypt,” is the nearest ally of the present form. 
It is, however, of a ^omi what different shape, has a smaller aperture, 
and is more narrowly perforate. 

7* Bythinia walleri, n. sp. 

l^esta parva, albido-pellucidaf niiida^ perforata ; anfractus 4J-5, 
perconvexi, striis increment i tenuissimis sculpti ; aperiura rot unde 
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ovatUt long'd, totius I hand rpquans ; peristoma tenue, conti-^ 
nunm^ maryinihus (xUrni et ba.sali levissimc expamis, Longit. 5 
miHim.y d'lam. ; apertnra 2^ X 2. 


Fig. 3. 



Ilt/tktnia tral/eri. 

This is very difTeieiit in form frotn B. alhertiy having a much 
!iigh«*r s)»ire ami smaller ajK rtnre, The single specimen is at present 
in the possession of I lie ]lr\. IL Waller. 

8. Planohihs sloanki s. 

VL sudanicns, v. Mai tens, Mai. Blat. IS/O, vol. x\ii. p. 35 ; 1874, 
p. d 1 ; Pleider, Novit. i’tmeh. vol. iv. ]>. 23, pi. 1 1-1. f. ()-'9 ; Smith, 
iVoe. Zooj. Soe. IHM), p. 31!h 

Uafi. M'hile Nile {Consul Betheric/i in Brit. Mus.) ; Gazelle 
lliNer (Bahr-el-lilm^al) ( /*. Martens) ; Albert N\anza (i>’a/:er and 
Ltnin) \ TangaiiNika {Smith). 

It is inteiestii'g to m te the distribution of this species as dimly 
indicating u connection hi'tueen the two lnke->, which at present is 
but a matter of co jectnre. 

9. PLVNOllBtS STANLKYl, D. Sp. 

Tesla wedioeritrr depressa^ utrinqne snhipqualiter concava^ nitida^ 
oblique striata, vi.v semtpeHucida, eornea, ui/erne pallida; anfrac^ 
ius Ay releriter avcri st eiitesy rotunduti, ulfimus magnus, antice 
panlo tnjlatus, sutura profunda scjanctus ; apertura mayna^ 
vbliqaa, plerumque supra an/r, ptnultnnum elerata ; perist, tenue^ 
tuaryinibus callo tniui junctis.i columellari levifer inrrassato et 
reftexoy Dinm. 9, alt, ; apertura longa, 3^ millim, lata. 

This species i-^ rennu kaldc ti»r the rapid enlargement of the last 
whoil, wliich eml> in a very open aperture and usually is produced 
above tlie penultimate whorl ; in some specimens, however, it descends 
somewhat, 

10. CoRBICULA RADIATA, Philippi. 

Cyrena radiata (Parrevss, MS.), Philippi, Abbild. vol. ii, p. 78, 
pi. 1. f. 8. 

Ilah. White Nde (Bahr-el-Abiad) {Philippi); Albert Nyanza 
{^Baker and Emin) ; Lake Nyassa {Smith, P. Z. S. 18/7 p. 71H). 

11. CoRBicuLA PU6ILLA, Philippi. 

Cyrena pmilla (Parreyss, MS.), Philippi, Abbild. vol. ii. p. 78, 
pi. 1. f. 7. 

Hab^ Upper part of the Nile {Philippi) ; Syene or Assouan on the 
Nile {Parreysa in Brit. Mutt.). 
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12. Unio iKGYPTiACUs, CaiUaud. 

Hab, Various parts of the Nile; Albert Nyanza {Baker). 

1.3. Unio caillaudi, Ferussac. 

JIab. Same as preceding. 

14. Unio bakkri. 

Unio bakeri^ H. Adams, Proc. Zool. Soc. 186(1, p. 376. 

Hub. Albert Nyanza {Baler and Emin). 

Only one fresh and two dead \jdves without the epidermis were 
obtained by Sir Samuel Baker. Five odd valves, which have heen 
presented by Mr. Waller to th«^ Mu-eiim and are in g('od condition, 
show that this species, like ino^t otloTs of the genus, is very variable 
in form, and that the extent ami eoaraene^s of the zigzag wrinkling of 
the surface is very inconstant. A numl)er of so-called species of Unio 
described hv Bourguignat ‘ from the Victoria Nyanza approach very 
closely to U. bakeri, and indeed 1 should be surprised if several of 
them on comparison might not satisfactorily be classed with it. 

1.0. Unio acuminatus. 

Unio acuminatus^ H- Adams, Proc. Zool. Soc. 1866, p. 376. 

The two valves collected by Sir 8. Baker are all that is known of 
this sjiecies. It is of a more slender form than the preceding, and 
has down the posterior dor-al area two snbparallel shallow grooves 
or impressed rays with a raised space between them. Tliis feature 
is represented in U. hakeri by two divergent colour-rays in the same 
part, but rather more remote from one another. 


6. Ou the Lepidoptera received from Dr. Emin Pasha. 

By Arthur G. Butler, P.L.S., F.Z.S., &c. 

[Received December 6, 1887 ] 

The Lepidoptera received from Dr, FJmiii Pasha are referable to 
no less than 156 species, of which thirteen Butterflies and two 
Moths are new to science ; one or two of these are extremely variable 
and, had the extremes only been obtained, might fairly ba\e been 
regarded as distinct species. 

'I'he collection contains a combination of South-western and 
North-eastern forms, by far the greater number, especially of those 
obtained at Wadelai in 1887, being identical with Abyssinian 
species; a few more southerly forms, identical with species from 
Kilma-ifjaro, crop up here and there, such as Junonta tit/rcefa, 
Teracolus aurigineus, and others. 


' Moll. fluY. du Kyanza Oukeri^w^ (Victoria Nyama), Paris, 1883, pp. 3-15. 
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lUIOPALOCERA. 

Nymphalidae. 

EuI*I.CE1NvB. 

1. LiMIVAS CIIUYSIPPCS. 

Papilio chnjsippus^ Linn. Mils. Lnd. Ulr. p. 2<i3 (I7(i4). 

cJ $. Kangasi, 7th and ‘JOth July; $. Fdda, 2<»th Novemher, 
IHHf*, Stazione Gadda, 20th February, lHS(i ; c? 5 . Mnnbuttu, 
July and August Wadelai, 12th January, Titii and 1 1th 

March, 18^7. 

Frmn this tbnn to its vaiiety L. alcippoidea there is a perfect tran- 
sitional series corninencing with a mere whitening of the median 
branches of the secondaries and gradually increasing to a well-defined 
wliite jialcli. 

Var. ALcippoTDEs, Moore, P. Z. S. 1H83, p. 238, pi. xxxi. fig. 1. 

cf 9 . KanKa‘'i, 1 7th and 2.‘ifh July and 2Ut Xovernhcr, 1883; 

. Stazinne Gadda, 7th May, 1884 ; cf 9 • Fdda, 23rd November, 
Issr# ; Monbutt u, July and Au.ust ; M adclai, 12th and 1 3th Jan- 
uar\, 1887. 

Thi^ is aUo linked by intermediate steps to L. a/cippm : the latter 
therefore, though a good constant species on the West Coast from 
Sierra LeoiiC northwards, can here, as at Aden, be only regarded as 
a variety of L. vknj»ippm. 

Var. ALCiiU'Us, (hainer, Pap. Exot. ii. pi. cxwii. E, F (177.0). 

<S 9. 3'ol)bo, 21st May; Kangasi, Mill, 17th, 2()th, 22nd, 25th, 
and 27tli Jnl\ ; 12th and 17th October; Mtli, i8th, and 21st No- 
vember; Stnzione llnuri, September 1883; Slazione Gadda, 26tb 
January, 1884; Fdda, Mt November, 1883; Wadelai, 13th and 
27th Jaiiuar}, 1887 ; Moiibuttu in July and August, 

2. LiM.NAS KLUtill. 

Lunnas hlugii^ liutler, 1*. Z. S. 1883, p. 758. u, 2. 

V . Fdda, 1 7th and 23rd November, 1885. 

'riiree examjdes of this species were obtained at Fdda ; none 
elsew here. No interineiiiales tending to link it to L, chrydppm exist 
in the collection, so that probably it does not interbreed with tlie 
latter in any of the localities visited. 

3. TiRUMALA PETIVEIIANA. 

Damns /imniace, var. petiverana. Doubleday and Liewitsou, Gen. 
Diuru. Lep. p. 03, pi. 12. %. 1 (1847). 

Stazione Bauri, September 1883; Kangasi, 27ih July and 14th 
November, 1883 ; Monbuttu, in July and August. 

This is a common South-western form. 

4. A MAORIS HYALITES. 

Amauns hyalites^ Butler, Cist. Ent« i. p. 200 (1874). 

d 9* Kangasi, 1 7th and 27th July, 1883. 
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Originally described from a specimen taken at Ambriz by the 
late Mr. Monteiro, 

Satyrin-e. 

5. GnOPHODES BIVERSA. 

GnophofJea diversa^ Butler, Ann. & Mag* Nat. Ilisst. ser. 5, yoI. ▼. 
p. 333(1880). 

F<5da, 28th October and 10th November, 1885. 

Smaller than Natal specimens, but otherwise identical. 

6. Melanitis solan dra, var. 

PapiHo solandra, Fabricius, Syst. Ent. p. 500. n. 244 (177.5). 

$ . Stazione Bauri, July 1883 ; cJ . Fdda, 23rd October, 1885. 
This is the Congo t>pe of the species ; whether it is distinct from 
the M. kelena of Westwood or even from tlie true M. leda of Linneeus 
can onlv be shown by careful breeding ; that it is distinct from inv 
Af. determxnata (the A/, leda of Indian autiiors) may be safely taken 
for granted, since the red-brown, rufous, and russet types do not 
occur in India. 

It is true that in 1807, as Mr. Trimen says, I communicated a 
paper to the * Annals and Magazine of Natural History,* in which I 
described the whole of the olive-brown and rufous *ty|)es, all the 
simple-winged and falcated types, all the ocellated and non-ocellated 
types as varieties of A/, leda ; but 1 inu^t confess that after tlie 
lapse of 20 years 1 feel considerable doubt as to the correctness of 
my then untrained opinion ; as a matter of fact, nobody has conclu- 
sively proved the identity or non-identity of the many named types 
which have been associated under the name of Af, leda. Tliis being 
the case I prefer, when naming a collection, to quote the description 
or figure which fits the specimens before me, though at the same 
time I abstain from adding to the series of names which may have 
to be abolished. 

7. Mycalesis in just a. 

Mpcalenis ivjuata^ Wallengren, Lcp. Rhop. Caffr. p. 33. n. I 
(1857). 

Fdda, 22nd and 23rd October, 1885 \ Monbuttu, July and August. 

8. Mycalesis eubirus. 

MycaltBiB eusirm, Hopffer, Ber. Verb. Ak. Berl. 1855, p. 641. 
n. 13. 

(J . Tobbo, 2lst May, 1883. 

9. Mycalesis capfra. 

Myealtsu cajgra, Wallengreii, Lep. Rhop. CrfFr. p. 34. n. 2 
(185/). 

KRDgMi, 22nd July, 18a3 ; Fdda, 2eih Novmber. 1885. 
ihe three preceding forms have been rrgardwd as vartelias of ona 
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species, but the arguments brought forward in favour of their identity 
are not conclusive. Mr. Trimen regards ail three as varieties of 
J/. mjltzn^ and adduce.s the biet that flopffer liirnself marked his 
3/. emirtfs as synonymous with M, safitza, as conclusive evidence ; 
unfortunately natunilists are Imf liuirmri, audit is astonishing what a 
difference almndaiit mateiial will make in a man’s views as to the 
distinctness of species. 

10. SaMVNTA rERSl'lCT:A. 

Mijcalems pf^rspicua^ Trirnen, Trans. Hot. Soc. London, 1873, 
(). lO'L pk 1. lig. 3. 

Tobbo, *Jlst May, 1HS3. 

11. YiM'HIMA PtIMLLARIS «• 

Allied to Y. doleta ; smoky brown ; wings above with pale external 
borders hounded internally by a darker stiipe and traversed by 
two slender maririnal lines ; primaries with a large oxal bipnpillated 
o<*el]us with bine pupils and yelloxv (dead-golden) iris, beyond the 
(’•‘II ; secondaries* with a smaller nnipiipillated ocellus on first median 
inter'p'u’e and a very small double ocellus near anal angle : Under 
Mirfa<‘»‘ apparently siiniiarly coloured hut greyer, but actually (when 
s('(m through a Icn^) sandy brown, d**n»ely striated with dark olive- 
brown, witii a stiipe towards outer margin and a suliinarginal Hue 
dark brown ; a marginal black Hue ; fringe tipped with dark browm ; 
(K't Ilm^ of primaries rather brighter than above : secondaries with 
three ocelli, fhe fir^t sulxnistal near apex ; the second and third small, 
nuinded. answering to those of the upper surface, but more equal in 
MjRe and shape ; tlie *^uhanal ocellus however, is bipnpillated. Ex- 
panise of wings, dHmillim., J 3<) nidlim, 

“On the Hiver Dangn,” 11th June; S* “ Ganyese Tambu 
(Sandel)/’ lf)lh June, iMS.'h 

The female is a little paler and greyer than the male. 

12. Ypthima himplkma. 

Ypthhna simplida^ Butler, Ann. & Mag. Nat. Hist. 4th ser. vol. 
xviii. p. 4Sl (1876). 

Wadelai, 3()th July, 1885 ; 9ih April, 1887. 

Originally received from Abyssinia. 

13. YpTHIMA ITONIA. 

Ypthima ifonia, Hewitson, Trans. Ent. Soc. ser. 3. vol. ii. p* 287. 
n. II, pi. 18. %. 13 (1865). 

Kangasi, l/ih July; Stazioiie Bauri, September 1883. 

Only two much-damaged examples were obtained. 

14. Ypthima albida, sp. n. 

Wings above silvery white ; primaries with the base, costa, apical 
area, and external border suffused with smoky greyish brown ; a 
partially obscured ova! bipuuillated subapical ocellus of the ordinary 
type : secondaries with a rather broad brown external border tapering 
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from anal angle to apex ; an indication of a small ocellus near the 
outer margin on the first median interspace : under surface dark 
smoky brown, sparsely transversely striated with white ; primaries 
with one and secondaries with three ocelli arranged as in Y, pupillaris* 
Expanse of wings 39 millim. 

d* Fdda, 20th October, 1885. 

A rather worn male of this remarkable species was obtained ; 
unlike all the other species in the genus, it resembles Euptyckia 
ocirrhoe on the upper surface. 

Nymphalinas. 

15. ChaRAXES LUCRETIUS. 

Papilio lucretim^ Cramer, Pap. Exot. i. pi. 82. F, G (1779), 

$ . Monbuttu, July or August. 

16. ChaRAXES POLLUX. 

Papilio pollux^ Cramer, Pap- Exot. i. pi. 37. E, F (1776). 

d . Monbuttu, July or August. 

17. ChaBAXES KIRKI. 

2 . Charaxes Tcirkii^ Butler, Ent. Mouth* Mag. xviii. p. 105 
(1881). 

d. Toro, Fdda, 27th October, 1885. 

The male is velvety blue-black ; the primaries with a narrow 
bronze-greenish border, divided by dusky veins ; the base shot witli 
steel-blue ; a blue spot within the anterior angle of the cell, three 
opaline white spots (only the central one large) at one third the 
distance from discoidal cell to apex, two similarly coloured spots and 
a dot at two thirds : secondaries with a bronze-greenish marginal 
lunulated stripe, followed by a black fringe, the first four divisions 
enclosing dark red curved dashes, the remainder more or less golden ; 
a submarginal series of more or less lunate spots, separated from the 
greenish border by black curved dashes or semicircular spots ; this 
series consists of white-edged spots, all, excepting two confluent 
ones at the anal angle (which are violet), being blue-green; a short 
distance from the submarginal series is a discul lunulate green line ; 
on the under surface the male much resembles the female, differing 
just as the other black males do from their respective females. 

18. PaLLA VARAN £S. 

Papilio varanes, Cramer, Pap. Exot. ii. pL 160. D, E (1779). 

A -fragment of this species was captured at Faro on the 7th 
November, 1885. 

19. HyPOLIMNAS MISIPFUS. 

Papilio tnmppm, Linneetis, Mns. Lud. IJlr. p. 264 (1764). 

(J. Stazione Bauri, September; 2* Kangasi, 2iid, Ifith, and 
17th October end 21si November^ 1883; Monbuttu in July and 
August. 
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20. Hypoltmnas inaria. 

Papilio inaria^ Cramer, Pap. Exot. iii. pi. 214. A, B (1782). 

Wadelai: 6 9- • and 27th January; . 29th and Slst 

March; 8th and 9th April, 1887. 

This local form of 77. mmppus is chiefly distinguishable in the 
female sex, which reseinblea Limnas hingii ; it can hardly be called 
a variety of 77. nihippus^ iniisinuch as it replaces it in the same 
localities in which L. khtyii replaces L* chry^ipjms ; yet the males 
of 77. Mmppus and 11. inaria seem allll 0 ^t, if not absolutely, iden- 
tical in character. 

21. IIypolimnas salmacis. 

Papilio salmacis, Drury, III. Ex. Eut. ii. pi. 8. 6gs. 1, 2 (1773). 

A worn example was taken at Monbuttu in July or August, 

22. Panopea lucretia. 

PapHio lucretia, Cramer, Pap. Exot. i. pi. 43, C, D (1779). 

A good male example. .Monbuttu, July or August. 

23. CYMOlHOi; C.KNIS. 

Papiho canis, Drury, III. Ex. Ent. ii. pi. 19. figs. 1, 2 (1779). 

Kangasi, 13th November, 1883; Monbuttu, July and August. 

24. Eurypiiene plistoxax. 

Euryphene Hewitson, Ex. Butt. v. Eur, pi. 9. figs. 38, 

39 (1871). 

Kangasi, 1 Uh .August, 1883. 

Originally received from Angola. 

25. EuPUAiDRA ELKUS. 

Papnlio eleus, Drury, III. Ex. Eat, iii. pi. 12. figs. 1, 2 (1782). 

5p . Kangasi, 24th July, 1883. 

26. Aterica cupavia. 

Papilio cupavia, Cramer, Pap. Exot. iii. pi. 183. E, F (1780). 

(J . F(ida, 3rd November, 1885. 

27. Aterica veronica, var. 

Papilio veronica, Cramer, Pap. Exot, iv. pi. 325. C, D (1782), 

(S * Stazione Bauri, September 1883. 

The single example ol^ined is of a rich rafous^chocolate colour 
below, but does not differ io markings from the typical form. 

28. Hamakumida daidalus. 

Papilio dmdalm, Fabricius, Syst. Ent. p. 482. n. 174 (1775). 

Stazione Bauri, September 1883 ; Fdda, 22nd, 23rd, 26tb, 28th, 
and 31st October, and 25th November, 1885 ; WaMai, Iffth Januarv, 
1887 ; Monbuttu in July or August. 
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29. JtJNONIA WESTERMANNI. 

Junonia westermanni, Westwood, Ent. Month. Mag. ti. p. 278 
(1870). 

< 5 . Monbuttu, July or August. 

30. Junonia clelia. 

Fapilio delta, Cramer, Pap. Exot. i. pi. 21. E, F (1775). 

<S $. Stazione Bauri, September 1883; Fdda, 20th November, 
1885 ; Monbuttu in July and August; Wadelai, llth, 13tli, 20th, 
27tfa, and 31st January, 1887. 

31. Junonia cebrene. 

Junonia cebrene, Trimen, Trans. Ent. Soc. London, 1870, p, 353. 

cJ- Monbuttu; c? 2 • Wadelai, 27th January, 5th February, 
1887. 

32. Junonia boopis. 

Junonia boopis. Trimen, Trans. Ent. Soc. Lomlon, 1879, p. 331. 

cJ. Stazione Bauri, September; Kangasi, 18th November, 
1883; Monbuttu. 

Mr. Trimen appears to me to have been unfortunate in defining 
the distinctive characters between this form arui ./. orithyia ; so tar 
as I can judge, he must have had either the Malayan J. waUavH or 
the Javan J, ocyale before him when making his coinpaiison. The 
width of the subapical bar on the primaries is very variable ; indeed 
it varies quite one third in the tliree examples above enumerated : 
the adjacent yellow markings also vary not a little ; the black slrmk 
intersecting the lower part of the bar between the two ocelli is want- 
ing in J. wallacei, slightly indicated in J. ocyale and J. orithyia, 
ratiier stronger in the Indian J. swinhoei, still stronger in the Aus- 
tralian J. albicincta, strongest in J. here and J, boopis, but it is not 
absolutely constant ; the blue of the hind wings is slightly more re- 
stricted than in any of the other forms, and this is, I think, a reliable 
character, but the tint is variable in all the forms, and therefore is 
valueless as a distinctive character ; the colour of the white spots is 
also untrustworthy, but the border of the secondaries in all our 
specimens is greyish, especially in male examples, hardly a trace of 
white appearing between the black lines in specimens of this sex ; 
indeed, the hind marginal strise hardly merit the term ** whitish 
used in Mr. Trimen’s description. The example figured m his plate 
seems unusually large for a male, and the form of its tirimaries is 
that of a female ; but for Mr. Trimen’s declaration tharlt is a male, 
I should have suspected it to be hermaphrodite. The colouring of 
the under surface in typical «7. orithyia, from China, is browner 
(more argillaceous, in fact) than in any of the allied forms. I would 
therefore 4efina J, boopis as differing from «7. orUhyia in the four 
following characters ; — . 

1. Subapical white bar of primaries* always in the male a.id 
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generally in the female, crossed by black veins as in J. here and 
J, albicincta, 

2. Blue area of secondaries in the male more restricted towards 
the costal margin. 

3. Hind marginal pale striae in the male grey instead of pure 
white or bone-white, 

4. Under-surface coloration decidedly paler, almost as pale as in 

here and J. ewinhoei, 

I have made the above observations becan«e I believe J, boopie to 
be a good species, and because 1 feel satisfied that in the present 
instance my usually mo^t reliable friend has failed, from want of 
sufficient material, to indicate its real distinctive characters. 

33. JUNONIA INFRACTA, sp. H. 

Allied to J, Sophia ; the males of the same colours, only slightly 
redder above ; the female before me white instead of fulvous ; the 
yellow belt immediately beyond the basal area of primaries unbroken, 
forming a regular curved band, divided by the nervures; in the 
female the basal area is black ; on tlie under surface tlie black-edged 
brown ol)lique band halfway between the cell and apex of primaries 
is considerably narrower than in •/. sop/iia ; and the angular band, 
which in that species runs from the inferior angle of the cell to the 
external angle (partly bounding the whitish po>ttnedian patch), is 
absent ; in other respects the two species are almost identical. Ex- 
panse of wings, (S do millim., J 50 inillini. 

cT. Tobbo, 22tui May, Vedada, Kith June. 1883, $ . Forests of 
Tiveta, Kilima-njnro, March 1885 {Bishop Harmington). 

Sf^eaking of the white variety of the male of J. sophta^ which 
looks like a small Panopea lucretia^ Mr. Trimcn calls attention to 
the fact that whilst M, OberthUr mentions it, “ he does not say 
whether the variety in question obtains in the female as well as in 
the male.” The only female of the allied J. in/raefa in our pos- 
session being black and white, it is highly probable that a similar 
form of the female occurs in J. eophia ; so far as my experience 
goes, melanism is much commoner in the female than in the male sex. 

34. JtJNONIA AMESTRIS. 

Papilio amestriSf Drury, 111. Ex. Ent. iii. pi. 20. figs. 3, 4 (1782). 

Stazione Gadda, 14th and 16th January, 1884. 

Seven examples of this pretty species were obtained, exhibiting 
very little variation in colouring and none in pattern. 

35. JuNONlA CLOANTHA* 

Papilio eUantha^ Pap. Exot. iv. pi. 338. A, B (1782). 

Wadelaiy 5th and 12th March, 1887. 

36. JuNONIA CUAMA. 

Jtiitoata etcama, Hewitson, Exot. Butt. iii. Jtm. pL 1. figs. 4, 5 
(1864). 

Wadelai, 27th January, 1887* 
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37. JUNONIA MICROMERA. 

Junonia micromeray Butler, Ann. Nat. Hist. 4th ser. xviii. p. 482 
(1876). 

S $ . WaJelai, 8th April, 1887. 

Originally described from Abyssinian examples. 

38. Junonia pelarga. 

Papilio jpelarga, Fabric! us, Syst. Ent, p. 513. n. 296 (1775). 
Kangasi, 21st November, 1883; J. Wadelai, 27th January, 

1887. 

39. Junonia calami. 

Vanessa galami, Boisduval, Faunc Ent. de Mndag. p. 46 (1833). 
cJ. Kangasi, 20th November, 1883. 

40. Junonia terea. 

PapiliO tereay Drury, 111. Exot. Ent, ii. pi. 18. figs. 3, 4 (1773). 
c?. Vedada, 16th June; Kangasi, 23rd July ; Stazione Bauri, 
September 1883; 2. Fdda, 28th October, 1885. 

41. Junonia chorimene. 

Vanessa chorimeney Guerin, Icon. Regne Aniin., Ins. texte, p. 476 
(1844). 

2 • Fdda, 27th October, 1885 ; d ? . Wadelai, 8th and 9th April, 
1887. 

42. Protogoniomorpha anacardii. 

Papilio anacardii, Linn. Mus. Lud, Ulr. p. 236 (1764). 
d* Monbuttu, July or August. 

43. Atella columbina. 

Papilio columbina, Cramer, Pap. Exot. iii. pi. 238. A» B (1782). 
d* Stazione Gadda, 6th January, 1886. 

One headless example. 

44. Hypanis ilithyia. 

Papilio ilithyia, Drury, 111. Exot. Ent. ii. pi. 17. figs. I, 2 
(1773). 

d. Wadelai, 24th January, 1887. 

45. Hypanis goetzius. 

Papilio goetzius, Herbst, Natursyst. Schmett. ix. pi. 258. figs. 1-4 
(1798). 

2 . Fdda, 20th October, 1885 ; d- Wadelai, 8th April, 1887. 

It is difficult to comprehend the reluctance of lepidopterists to 
recognise the species of this genus ; they are better defined than any 
of the species of Melitma, and tberrforefar mtzte easy to distinguish. 
The present species is the Western and Eastarsi form of the more 
Soiithem B. aehelma. 
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46. NePTIS AGATHA. 

Papilio agatha^ Cramer, Pap. Exot. iv. pi. 327. A, B (1782). 

Gaynese Tambu (Saudel), 15th June; Kangaai, 17th July, 14th 
and 2()th November, 1HH3; Btazione Gadda, 16th January, 1884; 
Fdda, 22ud, 27th, and 31st October, 3rd, 4th, and 26th November, 
1885 ; Wadelai, 12th and 20tli January, and 31st Alarch, 1887. 

47. NeI*TIS MARPE8SA. 

Nejytis marpeasa, Ilopffer, in Peters’s Reise n. Mossamb., lus. 
p. 383, pi. xxiv. figs. 9, 10 (1862). 

Fdda, 2()th October, 1883. 

The allied N. sacUiva is intermediate between N. marpesaa and 
N. nemetea^ the figure by Chenu being, however, too inaccurate to 
show this ; the larger spots of primaries arc wider and whiter, and 
united at their opposed angles ; the band across the secondaries is 
also slightly wider and of a [mre white colour. I cannot find any 
additional inarkiugs in JV. marpeaaa such as are described by Hopffer 
and Trimen, all tlie white spots in N» marpeaaa from Natal, Angola, 
and Abyssinia being represented in the three examples of N. aaclava 
labelled Madagascar in the Hewitson cabinet ; the white spots of 
the zigzag discal series and of the submarginal series are, neverthe- 
less, more prominent in iV. marpeaaa, 

ACRJKlNiS. 

48. Telchinia bonasia. 

Papilio bonasia^ Fabricius, Syst. Ent. p. 464. n. 96 (1775). 

Kangasi, 17th July, 1883 ; Moabuttu in July and August. 

49. Telchinia vinioia. 

Aera*a vlnidia, Hewitson, Ent. Month. Mag. xi. p. 130 (1874) ; 
Exot. Butt. V. Acr, pi. 7. figs. 45, 46 (1875), 

Kangasi, I7th July, 1883; Ladd, l/th August, 1884; Fdda, 
20th November, 1885 ; Moabuttu, July and August. 

,50. Telchinia eponina. 

Papilio eponinm^ Cramer, Pap. Exot. iii. pi. 268. A, B (1782). 

Tobbo, 22nd May; Kangasi, 14th, 17th, 20th, and 23rd July, 
1883; Fdda, 17th and 20th November, 1885; Monbuttu in July 
and August; Wadelai, 12th, 13th, and 20th January; 16th and 
29th March, 1887* 

51. Telchinia lycia. 

Papilio fycia, Fabricius, Syst. Ent. p« 464. n. 94 (1775). 

Ladd, 1 5th November, 1883, 17th August, 1884 ; Fdda, 3rd and 
14th November, 1885. 

Tar. Besemhling T. aganxini, excepting that there is a large dif- 
fused white patch on the secondaries. 

Fdda, 23rd October, 1885. 
pROC. ZooL. Soc.~l888, No. V. 


5 
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Var. T. SGANZiNi. 

Acraa agunsini^ Boisduval, Faune Madag. p. 34, pi. 6. fig$. 6, 7 
(1833). 

Kangasi, 23rd July, 1883; Ladd, 17th August, 1884; Fdda, 
27th and 28th October, 1885 ; Monbuttu. 

Var. Entirely fulvous, without the white subapical band or black 
apex of T. 9ganzinu 

Fdda, 27th October and 1 5th November, 1885. 

One of the examples of the typical white form has the primaries 
suffused with blackish. 

52. Telchinia cepheus. 

Papilio cepheuSy Linn. Mus. Lud. Ulr. p. 252 (1761). 

S $. Kangasi, 17th, 2()th, 22nd, 23rrl, and 24th July, 1883; 
Monbuttu in July and August. 

53. Telchinia stenobea, var. 

Aertpa stenobea, Wallengren, Wien. ent. Mon. iv. p. 35. u. D 
(1860), 

Wadelai, 9th March and 9th April, 1887. 

54. Gnesia menippe. 

Papilio menippe, Drury, 111. Ex. Ent. iii. pi. 13. figs. 3, 4 (1782). 
6 . Kangasi, 23rd July, 1883 ; $ . Monbuttu. 

55. Gnesia perenna. 

Acnea perenna. Doubleday and Hewitson, Gen. Diurn. Lep. 
pi. 19. fig. 4 (1848). 

(S • Kangasi, 24th July, 1883; Moubuttu. 

56. Gnesia pseudegina, var. 

Aereea pseudegina, Westwood in Gen. Diuru. Lep. p. 531 (1852). 
d*. Kangasi, 17th July, 1883 ; ? . Wadelai, 31st March, 1887. 
The two specimens obtained, and especially that taken in July, 
have the basal three-fifths of primaries suffused with tawny. 

57. Acr/sa nxobule. 

Aersea neobale, Donbleday & Hewitson, Gen. Diom, Lep. pL 19. 
fig. 3 (1848). 

d. Kangasi, 23fd July, 1883. 

58. Acraa insiqnis. 

Aerata ineigms, Distant, P. Z. S. 1880, 184, pL xix. fig* 6. 

d . Kangasi, 28tli July, 1683. 

59. WhAugiua tveoA. 

Aema Igeoa, Godait, £»e. is. p« 999* n* 97 (1619). 

$ • Kangasi, 5th July, 1883. 
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ErYCINIDjB. 

60. AbISARA 6ERONT1S6. 

Papilio gerontes, Fabricius, Spec. Ins. ii. p. 117. n. 524 (1781). 

Monhuttu, in July or August. 

LvCANIDiB. 

61. TiNGRA 8ANGUINEA. 

Pefitila acrcea, var. sanguinea, Plotz, Stett. ent. Zeit. xli. p. 198 
(1880). 

Liptena sanguinea. Smith & Kirby, Rhop. Exot. i. p. 2, Lipt, 
pi. 1. figs. 1-4 (1887). 

$ . Kangasi, 27th July, 1883. 

62. Tingra acr^a. 

Pentila acraa^ Westwood, Gen. Dium. Lep. p. 504. n. 3, pi. 77. 
fig. 6 (avowedly incorrectly figured as a Liptena) 

$ . Monbuttu, in July or August. 

63. Tingra mylothrina, sp. n. 

Looks Hke a small liJyloihris^ but is allied to T. abraxas. White, 
slightly opaline and tinted with sulphur-yellow ; base of wings 
orange ; primaries with the base of costa blackish-speckled ; a broad 
apical patch commencing at external third of costal margin and 
terminating below third median branch, but continued as a tapering 
border by two decreasing oval marginal spots, grey iuh brown; fringe 
spotted between all the nervures with white ; secondaries with five 
large and one small marginal brown spots : wings below white, 
orange at base, primaries with nine marginal spots commencing from 
the second subcostal branch ; secondaries with six marginal spots. 
Expanse of wings 39 millim. 

Monbuttu. 

Only one example of this very distinct species was obtained, its 
body is somewhat injured, but it appears to be Dormal in colouring* 

64* Pentila undularis. 

Pentila undularis, Westwood, Gen. Dium. Lep. p. 504. n. 1 
(avowed type of the genus Pentila). 

Liptena undularis, Hewitaon, Exot. Butt. iii. Pent* ^ lApU fig. 7 
(1866). 

Staxione Bauri, September 1883. 

Aa elsewhere stated, P* undularis was originally named by Bois- 
duval, entered as Pentila undularis by Doubleday in bis Museum 
List, and was stated to be the i^pe of the genus by Westwood (who 
first i^araoteriaed Pentila)* There can be no doubt whatever that 

^ To give the lettwing of a i^ate more authority than the text which corrects 
it seems to me utterly ridiculous; the lettering of a plaie may he tampered 
wi^ hf a lithographic writer, and if an author has no power to point out the 
error, he may he quoted as the originator of the most ahsutd nonsenee-naate. 
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the characters ascribed to Pentila were formulated from an examina- 
tion of this species. It follows therefore that to accept Tingra 
tropiealis of Boisduval (a species unknown to Professor Westwood 
when he characterized Pentila) as the type of the latter is a 
proceeding which would render both descriptions of genera and 
indications of their types utterly valueless. 

65. Lacbnocnbma d*urbani. 

Lachnocnema (Turbani, TrimeUi South Afr. Butt. iL p. 236. 
n. 238 (1887). 

Vddada, 16th June, 1883. 

66. POLYOMMATVS B^TICUS. 

Papilio baticus, Linn. Syst. Nat, i. 2, p. 789, n. 226 (1767). 
cj. Wadelai, 1 6th January, 1887. 

67. Catochrysops asopvs. 

Lgcana asopus, Hopffer, Ber. Verb. Ak. Berl. 1855, p. 642. ii. 22 ; 
Peters’s Reise, Zool. v. p. 410, pi. 26, figs. 13-15 (1862). 

Stazione Bauri, September 1883 ; Wadelai, 20th January, 1 9th 
and 27th March, 1887. 

68. Catochrysops osiris. 

Lgcama oHrie, Hopffer, Ber. Verb. Ak. Berl. 1855, p. 642. n. 21 ; 
Peters’s Reise, Zool. v. p. 409, pi. 26. figs. 11,12 (1862). 
cT. Wadelai, 16th January and 3rd April, 1887. 

69. Catochrysops cyclofteris. 

Lampides cgelopteris, Butler, Ann. & Mag. Nat Hist. ser. 4, 
vol. xviii. p. 483 (1876). 

$ . Nedada, 16th June; d . Tomaja, 6th August, 1883. 
Originally described from Abyssinia. 

70. Tarocus pujlcher. 

Lyeeena pulchra^ Murray, Trans. Ent. Soc. 1874, p. 524, pi. 10. 
figs. 7, 8. 

Fdda, 1st November, 1885. 

Seasonal form ? 

About a sixth smaller, of a paler (greyish lilac) tint above, the 
female with more white on upper surface ; markings below paler. 
(3 males and 1 female.) 

Wadelai, 27th Jannai^, 5th February, and 10th March, 1887. 
Though very distinct in general appearance from the typical form, 
the pattern of the under surface correi^ndi with that of T.putd^, 
of which 1 think it is probably the early brood. 

71. AhANVB MORIQUA. 

mrigw, Walleugren, Lep. (kBr. p. 89. n. 9 

(1857)* 

cT 2 « Waddai, 16th and 24tb January, 1887. 
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72. Castalius ISIS. 

Papilio isisy Drury, 111. Exot. Ent. ii. pi. 3. figs. 4, 5 (1773). 

cJ . Stazione Bauri, Bcptember 1883 ; Monbuttu, July and 
August. 

73. ZizERA KNYSNA, var. 

Lycana knyanuy Trimen, Trans. Ent, Sor. ser. iii, rol. i. p. 282 
(1862). 

cJ. Wadelai, 13th January, 18H7. 

A worn specimen, differing from the normal type in its greyer 
coloration, with silvery-l)lue scaling on the basal three-fourths, but 
most distinctly towards the base. 

74. Lycasnesthes princeps. 

LyciBneathes princeps, Butler, Ann, & Mag. Nat. Hist. ser. 4, 
vol. xviii. p. 481 (1876). 

2 . Tobho, 22nd May, 1 883, 

Originally described from Abyssinian examples. 

76. Hyreus linoexjs. 

Papifio lingeusy Cramer, Pap. Exot. iv. pi, 379. F, G (1782). 

. Stazione Bauri, September 1 883. 

76. IlYPOLYCiENA (Tatcra) pachalica, sp. n. 

Allied to //. phUippus. Wings above deep rufous-brown, glossed 
with purple in male examples ; with a black marginal line; primaries 
with orange basicostal margin, and with greyish fringe, traversed by 
a darker central line ; secondaries with the usual black spots bounded 
by orange luuules above the tails, the anal spot decked with pale 
metallic green ; a simple black spot between them, an abbreviated 
subinarginal line, a line at the base of the fringe, tlie fringe, and tips 
of the tails white ; body black, the bead varied with tawny scales : 
under surface of wings pale stone-grey ; a short bar at the end of 
each discoidal cell, a band across the disk, and a submarginal stripe 
bright reddish orauge, edged with black and margined with whitish ; 
a white submarginal line, separated by an orange line from the black 
marmual line ; secondaries with an orange subcostal spot at basal 
third, the discal band elbowed and interrupted at the submedian 
vein, a short orange marginal band above the abdominal sinus ; a 
dark grey hand (also, less strongly indicated, on the primaries) tinted 
with orange towards costa, between the subraarginal and marginal 
stripes ; prsecaudal spots nearly as above, but the anal spot flecked 
with metallic leaden scales, the intermediate spot wanting: body 
below white, the legs barred with black. Expanse of wings 23-2.5 
millim. 

2 <5 & I Wadelai, 29th March, 1887. 

A very distinct and pretty little species, 

A worn and broken female example of an apparently new 
Firad^ht allied to F. UHia, was obtained at Staaione Bauri in 
September 1883. 
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77« Zeritis harpaXi var. 

PapUio harpaXf Fabricius, Syat. Ent. App. p, 809 (1775). 

cj $ . Wadelai, 9th Aprib 1887. 

The pair obtained differs from the normal type in its superior 
size, but does not exhibit any other distinctive character. 

78. Myrina silenus. 

Papilio Hlenui^ Fabricius, Syst. Ent. p. 531. n, 378 (1775). 

?. Wadelai, 16th January, 1887. 

PaPILIONIDwS. 

PiSRINifi. 

79. MyLOTHRIS CBLORI6. 

Papilio chloris, Fabricius, Syst. Ent. p. 473. n. 129 (1775). 

Kangasi, 13th November, 1883; Stazione Gadda, 13th 
and 14th January, 1884 ; Monbiittu, in July or August. 

80. MyLOTHRIS CLARISSA, sp. n. 

$ . Primaries as in the male of M. chloris, excepting that the 
apical patch is cut rather more obliquely on its inner edge, and 
that the marmnal spots are both well-defined ; secondaries creamy 
ochreous, with a broad grey-brown external border, considerably 
narrower, however, than in Id. ehlorist and with nearly rectangular 
inner edge ; under surface much like the male of M, chloris, except- 
ing that the border of secondaries has a nearly rectangular inner edge, 
and extends further along the costal margin ; the primaries, however, 
are more widely oran^ at base, and the subapical area is decidedly 
yellower. Expanse of wings 66 millim. 

Wadelai, 28th March, 1887. 

81. MyLOTHRIS POFPEA. 

Papilio pcppea, Cramer, Pap. Exot. ii. pi. 110. D (1779). 

(f • Monbuttu, in July or August. 

Only one very much shattered male was obtained. 

82. NyCHITOKA SYLVICOLA. 

Leueopkasia ty&icofo, Boisduval, Panne Ent. de Madag. p. 20 
(1833). 

Fdd^ 22nd October, 1885* 

83. TlBRlAS BRIOITTA. 

Pa/dKo Cramer, Pap. IM* pl« SSI. C (1782). 

d Wadriin, lltb, lath, tmi SOth Janniiy^ Ifith and t6th 
Mateh, 1887. 
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84. Terias zoe. 

Terias zoe, Hopfft^ri Ber. Verb. Ak. Berl. 1855, p, 640. u. 5; 
Peters’s lleUe, Zool. v. p. 369, pi. 23. figs. 10, 11 (1862). 

cf . *‘Stat. Mumlii,” Ist June, 1883. 

One fragmentary example only of this species was obtained. 

85. Terias regularis. 

Terias regularis, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xviii. 
p. 486 (1876). 

Kangasi, 17th July, and October; Stazione Bauri, September 
1883; Fdda, 20tVi, 22nd, 27th, and 28th October, 1st November, 
1885 : Monbuttu, in July and August. 

Originally described from Abyssinian examples, 

86. Terias solifkra. 

Terias solifera, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xv. 
p. 396. n. 3 (1873). 

. Tobbo, 2 Ist May, 1883. 

The type was from the Congo. 

87. Terias orientis, sp, n. 

. Above gamboge-yellow, primaries with black costal margin ; 
outer border black-brown, wide at costa, whence it decreases in 
width to external angle ; in form it somewliat resembles the border 
of T. senega! ensis, but it is wider on tlie costa, and terminates in 
an acute angle as in T, dentUimhata ; the secondaries have a narrow 
sinuated black-brown outer margin, often broken up into a mere 
marginal series of spots: the under surface is lemon-yellow, the 
ordinary markings ill-delined or wanting. Expanse o^ wings 42 
millim. 

$ . Pale Bulphor-yellow, either spotless below or with the 
ordinary markings badly dehned. Expanse of wings 40-45 millim. 

5 . Tobbo, 2 1st May, 1883 ; d . Wadelai, 3Ut March, 1887. 

We have ten examples of this species in the Museum series from 
Upper Egypt, the White Nile, Abyssinia, and the Victoria Nyanza. 

88. Terias bibin uata. 

Terias bisinuata^ Butler, Ann. & Mag. Nat. Hist. ser. 4^ vol. xviii. 
p. 485 (1876). 

Fdda, $ 27th October, d 1st November, 1885. 

Originally described from Abyssinia* 

89 * Terias boisdovauana. 

TerioM boisduvaliana, Mabille in Grandidier’s Hist. Madag. vol. i. 
p. 253. n« 5, pL xxxii. figs. 4, 4a, & 5. 

d. Staaione Bauri, September 1883; Moubuttu in July or 
Awtist. 

Two fine specimens and one less perfect were obtained. The 
ipedes most nearly resembles T. hrenia of Donbleday, but has a 
rather wider border to the primaries above ; below it is a little 



72 MK. A. G. BUTLER ON LEPIBOPTERA [Jan. 17, 

clearer in colour and tbc markings are almost wholly obliterated 
The figures in M. Grandidier’s work are taken from rather small 
eiamples; but this form of Terias is rerv variable in size, our 
smallest male example expands 28 millim. and our largest 55 niillim. 

Var. ? The external border of primaries wider and more quadrate 
at apex, narrower or obliterated at external angle. Expanse of 
wings, (S and $ 37 millim. 

c?. Stazione Bauri, September 1883; $. Ladd, 20th August, 
1884. 

Now that the text of Monsieur Grandidier’s work has appeared 
I much regret to find that the serious errors, which I pointed out 
in my paper on Lepidoptera from Somali4and (P. Z, S. 1885, 
pp. 752, 767, 768, 769), have not only not been corrected, but, on 
the contrary, have been insisted on. Now, whilst no great blame 
attaches to a Lepidopterist who accepts the statement of his collector 
as to the capture of a series of Arabian species in Madagascar, he 
injures his reputation when he persists in associating as male and 
female the males of different species, as M. Mabille has done in the 
case of the males of Charaxes antamboxdou and C. cowani ; that both 
are males, the fidelity of the illustrations shows at a glance, apart 
from the fact that the sexes of both are in the Museum collection : 
the coloration and pattern of the under surface in these two species 
differs more than in the sexes of any Charaxes known to me ; in the 
true sexes there is no such difference. 

90. Teracolus aurigineus. 

Teracolus aurigineus^ Butler, Ann. & Mag. Nat. Hist. ser. 5, 
vol. xii. p. 103 (1883). 

6 ?. Wadelai, 16th, 28th, 29th, and 3l8t March, and 8th 
April 1887. 

Originally described from the Victoria Nyanza and subsequently 
rec<4ved from Kilima>njaro ; the examples from the latter locality 
have the veins of the wings blacker and the black bands across the 
wings slightly broader than in the type. 

91. Teracolus protomedia. 

Pontia protomedia^ Klug, Symb. Pbys. pi. 8. figs. 13, 14 (1829). 

S 9 . Wadelai, 9th, 16th, 19tb, and 31st March, 18!87» 

Occurs in Upper Egypt, Nubia, Aden, and Somali-land* 

92. Teracolus punicsus, sp* n. 

d • Allied to T* hetsera^ but smaller, the magenta*coloured apical 
patch triangular, terminating at the third median branch; the 
blackish border narrower ; a minute black dot at end of eel! ; the 
secondaries imtna^late: under surface of primaries white with 
cream-coloured apical patch, of secondaries cream-coloured, crossed 
beyond the middle from costal to third median branch by an oblique 
interrupted narrow brown line, beyond which there m a single spot 
on second median interspace. Exxumse of wings <4 wdlHm. 
Wadebii, 8lh April, 1887. 
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The female is in the Museum from the Victoria Nyanza, and I 
formerly supposed it to be that sex of T, heteera ; it is somewhat like 
a large edition of 1\ johina J , but has a few scales of magenta-red 
in each of the white spots towards apex of primaries. This species 
should stand between T, eunoma and T, hetara, 

93. Teracolus phlegyas. 

Anthocharis phlegyaSy Butler, P. Z. S. 1865, p. 431. n. 3, pi. 25. 
figs. 3, 3a, 

cT. Wadelai, 16th January, 1887. 

94. Teracolus bacchus, sp. n. 

S • Size of T. tone or slightly smaller. Wings above white ; 
primaries with narrow black costal margin ; the base sprinkled with 
black scales ; apical area blue-black, with dentate-sinuate inner edge, 
and crossed by a wide belt of brilliant changeable purple (wider and 
bluer than in T, tone) ; tlie spot at end of cell scarcely visible, 
reduced to two or three scales; secondaries white, witli blackish 
veins terminating in rniuutc black spots on the outer margin. Wings 
below white, the aj)ex of primaries and whole of secondaries very 
pale sulphur-yellow, crossed by well-detined black veins terminating 
in small subconfluent black spots on the outer margin ; costal 
margin of primaries black ; a black dot at the end of tiie cell : 
secondaries with the basal half of the costal margin yellow ; a black 
transverse dash from costal to subcostal vein, forming the commence- 
ment of an ill -defined oblique stripe, indicated by scattered black 
scales ns far as the third median branch. Expanse of wings 
57 millim. 

$ . White above ; the base rather broadly irrorated with blackish 
scales ; primaries with the costal margin black ; a broad external 
blackish border crossed by black veins, widest at costa, gradually 
diminishing in width from costa to first median branch, to which 
point it is internally dentate-sinuate and traversed by six white spots 
in an arched scries, narrow and internally widely siuuated from first 
median branch to submedian vein ; a black spot at the end of the 
cell ; a transverse blackish spot at external third of interno-median 
area : secondaries with a marginal series of large subconfinent 
blackish spots crossed by black veins ; a blackish subapical oblique 
stripe from costa, connected with the macular border by black veins : 
body quite normal. Primaries below white, the costa and apical 
area pale yellow ; veins towards outer margin dark brown ; a sub- 
apical series of augulated brown dashes ; a black spot at the end of 
the cell ; two small black spots on interno-median area and three 
brown triangular spots at end of first median branch, interno-median 
fold, and submedian vein ; secondaries pale yellow, base of costal 
margin and a spot at the end of the cell bright yellow ; veins, an 
elbowed stripe beyond the middle, and the fringe excepting at the 
extremity of the inteniervular folds, dark brown ; body ^low white. 
Expanse of wings 55 millim. 

$ . Lado, 20th August, 1884 ; d . Wadelai, 27th January, 1887. 
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This species is readily distinguished from all its allies by the well- 
defined darkHjoloured veins on the under surface. 

95. TERACOnUB phcenius. 

cT . Teracoius phcenius^ Butler, Ann. & Mag. Nat. Hist, ser. 4, 
vol. xviii. p. 488 (1876). 

cJ $. Wadelai, 8th December, 1885; 13th and 16th January, 
31st March, and 8th April, 1887. 

The female originally described as belonging to this species proves 
to be the pale forni of the female of T, anteupompe ; the true female 
of T, pktenius is of a pale sulphur-yellow colour and is much less 
heavily suffused with grey at the base than in T. antevpompe ; the 
veins on the apical area are also much less prominent and the disco- 
cellular spot is smaller ; below, the wings are also sulphur-yellow, 
the primaries only being crossed by an oblique white belt ; the veins 
towards the outer margin are black, widening towards outer margin 
in the characteristic manner noticeable in the male. 

It is always a mistake to conclude too hastily that Indian and 
African species are identical ; now that the sexes of this species are 
finally determined, it becomes evident that Col. Swinhoe’s decision 
as to the identity of T. phceniua with T. diru» of Sind is incorrect. 
The female, which I at first supposed to be that sex of T. ph<miun^ 
does indeed bear a considerable superficial resemblance to some of 
the pale females of T, dirua^ just as the many pale females of Coliaa 
greatly resemble one another ; but when we compare the two red- 
tipped females of T. anteupompe and dims, we see at a glance that 
they are utterly distinct : — the former has two-fifths of the wing 
red, crossed by black veins and interrupted by an angular series of 
small black spots ; the latter has the red area much more confined, 
usually only forming an obliaue band, but occasionally extending a 
short distance beyond the black macular bar ; the outer margin is 
also heavily bordered with black. 

96. Teracolub pbeuoacabte. 

Teracolm paeudacaate^ Butler, P. Z. S. 1876, p. 156, n. 103, 
pi. 6. fig. 11. 

c^. Wadelai, I6th January and 9tb March, 1887. 

97. Teracolus antevippe. 

Anthoeharia Boisduval, Sp. G6n. L6p. i« p. 572. n. 18, 

pi. 18. fig. 8 (1836). 

S, W^adelai, 19th March, 1887. 

98. Tsracoeus heeee. 

Teracolua helle, Butler, P. Z.8. 1876, p. 149*. n. 76. 

2 • FiWii, 5th November, 1885 ; cf . Wadelid, diet Maii^, 1887. 

99. TeIUCOI^US EIONE* 

G5a.Mtp.tp. 578. u. 29(1836). 

2\ WadeH Slit Maieb, 1887. 
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100. Teracolcs evarne. 

Pontia evame, Klag, Symb. Phys. pi. 6. figg. 1-4 (1829). 

Wadelai, 13th January ; 28th March, 1887. 

There are evidently large and small forms of this species, as in the 
allied T, phillipBii from Homali-land : hitherto we have received male 
examples equal in size to that Ogured by Klug ; the male now received 
is much smaller and has lost the marginal spots on secondaries ; on 
the other hand, the female figured by Klug is small and evidently 
belongs to our small male, whilst the female just received is large 
and heavily marked and belongs to King’s male. It is probable 
that the small type is the winter form of the species ; but, after all, 
conjectures are valueless in these questions. 

101. Catopsilia pyrene. 

Colias pyrene^ Swainson, Zool. 111. i. pi. 51 (1820-1821). 

c? $. Kangasi, 17th, 20th, 23rd, 24th, and 27th July, 2nd 
October; Stazione Bauri, September 1883 ; Stazione Gadda, 17th, 
2fith, 27th, and 2Hth January, 10th February and dth June ; Lado, 
20th August, 1884 ; Fddn, 27th October, 1885 ; Monbuttu in July 
and August; Wadelai, 9th March, 1887. 

102. Geutophrissa contracta, sp. n. 

Intermediate in some respects between G, saba of West Africa 
and G. malatha of Madagascar. The male differs from both species 
in the slightly narrower black border to the primaries above, the 
creamy colour of the apical area and secondaries, and total absence 
of all black spots on the under surface ; the female differs from 
both in having the white belt of primaries above contracted to a 
narrow oblique spot at the end of the cell, though from the median 
vein to tlie inner margin it remains as wide as usual ; on the under 
surface the yellow colour at the base is duller and more saffron- 
tinted ; the apex is as white as in the Madagascar form. Expanse 
of wings, cf 55-58 millim., $ 49-58 millim. 

Wadelai, cf 13th, 16th, 20tb, and 27th January ; $ 19th March ; 
cJ 2 Hth April, 1887. 

Nine examples were obtained ; the male most nearly resembles 
M. Mabille’s figure of G. epaphia <S , a form which I have never 
seen from Madagascar. The true O. epaphia is the Pierie matuta 
of Bottbleday and is the male of O. eaha. The male of G. malatha 
(the Madagascar form) has similar black spots below, but is yellower 
in tint ; it does not agree with M. Mabille’s narrow-bordered males* 

103. PlNACOPTERYX PIGEA. 

Pieris pig0a^ Boisdnval, Sp. G5n. L5p« i. p. 523. n* 134 (1836). 
i $ . Fddat 20th October and 25th November, 1885. 

The female is a singularlv beautiful example, the whole of the 
ground'^xilour being of a bright sulphur-yellow. 
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104. PiNACOPTERYX ORTYGNA. 

Pteris ortygna^ Hiibner, Zutr. exoi. Schniett. figs. 985, 986 
(1832). 

cJ. Foda, 23rd, 28th, and Slat October; 20th and 23rd 
November, 188t5. 

The female of this species is unknown to me, but there is no 
doubt that it somewhat resembles the female of Ganoris rapa, 
Mr. Donbleday identified this species with the Pieria orbona of 
Boisduval’s ' Lepidoptera of Madagascar/ and thus led me into 
error : the latter is a Glutophrisaa. 

105. Phrissura SYLVIA, var. 

Papilio syltfiot Fabricius, Syst. Ent. p, 470. n. J 15 (1775). 

c? . Kaiigasi, 2()th November, 1883; Stazione Gadda, 3 1st 
January, 1884 ; Monbuttu in July and August. 

106. Belenois instabilis, sp. n. 

A very variable species, allied to B, calypso; much smaller. 
The male above milk-white ; primaries with narrow costal margin 
black excepting at base where it is grey; a black wedge-shaped 
costal dash extending in a thin line along the upper discocellular 
veinlet ; a large black spot on the lower discocellular ; apical area 
and external border black, wider than in B. calypso, but with the 
same white spots upon it : secondaries with a minute black dash on 
the lower discocellular; an arched series of block spots, the first 
three in an oblique subapical series, the last three submarginal, 
connected by a grey nebulous streak ; a marginal series of six large 
triangular black spots, united externally by a black marginal line ; 
body normal. Primaries below nearly as in B. calypso, but the 
subapical angulated black band more regular, not so much broken 
up, an additional blackish spot on the first median interspace ; the 
apical area creamy white divided by black veins, which arc less 
widely black-bordered than in B, calypso : secondaries sulj>hiir- 
yellow, with brown veins terminating in triangular marginal spots ; 
a dark brown spot at the end of the cell and seven submarginal 
spots : body below white. Expanse of wings 64 millim. 

2 . Darker than the darkest females of B. calypso ; resembling, 
in fact, the female of B. clytie, but without the subapical white 
spots, with the basal area heavily suifuBed with grey, and with the 
oblique bar at tbe end of the discotdal cell of primaries imperfectly 
separated from the broad blackish external area: on tiie under 
surface it differs from the darkest females of B. calypso in having 
tbe macular subapical band of the primaries widened into a broad 
black belt, almost touching the oblique discocellular bar, the lower 
sttbmarginal spots small and the basal area yellower ; the secondaries 
with the veins blackened from the middle outwards, tbe submiui^l 
black s^ts united into a blackish belt, and the last five yrilow 
marginal ^ots rounded and smaller. Expanse of wrings 58 milUrn* 
Fdda, 23rd, 27tb, and 28tli October; 1 7th and 26th 
November, 1885. 
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Var. o. S • Slightly smaller, the black cuneiform costal dash of 
primaries replaced by an oblique black line ; all the black markings 
more sharply defined ; the white apical dashes narrower, the black 
spots of the subapical and submarginal series of secondaries smaller ; 
below the oblique black dash at end of cell of primaries interrupted, 
the apical area of primaries and ground-colour of secondaries clear 
sulphur-yellow ; the veins less distinctly black, the costa, two 
abdominal streaks, and tlie pale spots of the external border saffron- 
yellow. Expanse of wings 55 miilim. 

$ . Above with the black external area much narrower (about 
one half the width of the typical form), but the veins blackened 
from the middle ; the black 8j)ots better defined, owing to their not 
being obscured by the wide border ; the basal area also less suffused 
with blackish. Primaries below with narrower discocellular bar and 
discal belt ; the veins towards apex and on secondaries less broadly 
black-bordered : secondaries chrome-yellow, the submarginal spots 
smaller and only connected by grey scales ; the marginal spots of 
the ground-colour shajied more nearly as in j8. calypso^ Expanse 
of wings 55 miliim. 

. F(ida, 20th October, 1885 ; cf • Wadelai, 29th March, 1887. 

Var b, cS • Above witli the black markings less strongly defined, 
the oblique discocellular line of primaries sometimes obliterated ; the 
apical area of primaries and the ground-colour of secondaries creamy 
whitish, the saffron-coloured markings replaced by pale yellow; the 
veins only blackened at their outer extremities. Expanse of wings 
57 miliim. 

$ . Above white, not obscured at the base ; black markings 
nearly as in B, calypso 5 , but with grey-bordered white dashes on 
the apical area of primaries, and the marginal spots of secondaries 
obscured with grey towards anal angle : apical area of primaries 
below creamy white, the veins across it very slenderly black ; the 
subapical black belt narrow ; secondaries slightly pearly, the black 
spots small, the other characters as in the male. Expause of wings 
56 miliim. 

cf. Kangasi, IHth November, 1883; Wadelai, 16th 

January, 1887. 

Apart from all less constant characters, the whole of the varieties 
of this species can be at once distinguished from B. calypso by the 
six subapical and submarginal black spots on the upper surface of 
the secondaries, which are perfectly defined in both sexes, by the 
regular and unbroken character of the subapical bar or belt on the 
under surface of the primaries, and by the more or less developed 
black borders to the Feins on the under surface of the secondaries. 

107* Bslknois CALYPSO, var.? 

BaptUo calypso^ Drury, 111. Exot. Ent. ii. pi. 17« %s. 3, 4 
(1773). 

« Kangosi, 24th March, 1883. 

One injured male only was obtained: we have a similar male 
from the (^ongo^ It differs from typical calypso in the white 
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under surface of the secondaries, the costal border and an interne- 
median streak from the base only being saffron-yellow. Though 
this may perhaps be a distinct species, there is not at present 
sufficient material to warrant its separation on mere colour*characters 
apart from marking. 

108* Belenois dentigera* sp. n. 

d . Belongs to the B, calypso group ; above white : the primaries 
with blackish costal edge ; the subcostal fiirca widely blackish- 
bordered; five other blackish triangular marginal spots in a de- 
creasing series ; three widely separated greyish dots in an angular 
subapical series ; secondaries with four small black marginal spots ; 
thorax greyish, abdomen white* Wings below white ; primaries 
with black costal edge, a black dot on the lower discocellular veinlet; 
five unequal black spots in an angular subapical series ; seven black 
marginal spots at the extremities of the veins: secondaries very 
faintly rose-tinted ; costal border orange on basal and apical thirds ; 
an ill-defined orange basi-abdominal streak ; a black dot at end of 
cell ; a submarginal series of seven unequal black spots and a mar- 
ginal series of six. Expanse of wings 60 millim. 

Stazione Gadda, 10th February, 1884. 

Only one male of this very distinct species was obtained ; it comes 
nearest to an unnamed male in the Museum collection from Angola. 

109. Belenois gidica. 

Pieris gidica^ Godart, Enc. Meth. ix. p. 131. n. 37 (1819). 

cJ. Fdda, Ist November, 1885; ?. Wadelai, 31st March, 1887. 

110. Belenois SEVERiNA. 

Papilio sevcfina^ Cramer, Pap. Exot. iv. pi. 338, G, H (1782). 

111. Belenois infida, sp. n. 

d • Above like B. severtna^ excepting that it is a little smaller, 
and has a distinct black bar, commencing with a cuneiform black 
costal spot, at the end of the discoidal cell of primaries ; the border 
of secondaries narrower and interrupted by larger white spots. 
Below, the costal border of primaries is not yellowish, the ground- 
colour of the apical area is considerably browner, this border narrows 
abruptly from the second, instead of remaining wide to the first 
median branch ; the secondaries have a whitish abdominal border 
and all the veins and the outer border are widely rufous*brown* the 
latter interrupted by the usual yellow spots. Expanse of wings 46 
millim. 

Extremely variable, the primaries either pbky white or 
ehrome^yellow with a black ext^^nal border oampying firom one third 
to more than half the wing ; a broad oblique black bar aeroas the 
end of the cell, connected by black vems with the outer, border, or, 
in some examples, perfectly lost in it, a snmll costal $pot of the 
ground-cefiour alone remaining to show lie point nnbn; three. 
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two, or no subapical spots of the ground-colour, when three are 
present they form an oblique series ; secondaries sulphur- or chrome- 
yellow, the external black border broad, sometimes like that of 
B, aeverinay excepting that it is connected with a discocellular 
triangular spot by black veins (median and radial), but more 
frequently occupying half the wing, so as entirely to obliterate 
the subapical costal spots ; fringe spotted with white. Below 
always yellower than in B. aeverina^ the primaries with broad black 
oblique bar at the end of the cell, either connected by black veins 
or condueut with a more or less broad external border as above, this 
border, however, never stops short at first median branch as in 
/i. severinat but is continued to the inner margin ; the secondaries 
below always have a wider external border tnan in B, severina, 
frequently almost extending to the cell, and the veins are all widely 
bordered with brown. Expanse of wings 50-51 millim. 

c? . Wadelai, 16th January ; $ . 28th, 29th and 31st March ; 8th 
and 9th April, 1887. 

Of this well-marked species thirteen examples were collected ; 
unfortunately, twelve of these are females, and therefore it is impOi»- 
sible to say whether the extraordinary variability in the width of 
the black border extends to the male sex ; of the females no two 
specimens are quite alike. 

This is what I understand by a variable species ; many Lepi- 
dopterists confound the idea of a variety or sport with that of a 
fixed local form (wliich I regard as the only species in Lepidoptera), 
and this leads them into such a perplexed condition of mind that 
they have some difKculty in deciding as to whether a new form shall 
be culled a new species or a variety. In Mr. Semper’s recently 
published ‘ lleisen im Archipel der Philippinen,^ 2nd part, p. 84, 
the difficulty is thus met — “ 105 a, var. Euripus lucasioides, n. sp.’* 

112. BkLKNOIS AGRIPPINA. 

Pieria aprippina, Felder, Reise der Nov., Lep. ii* p. 173. n. 159 
(1865). 

<$ $. Wadelai, I3th and 16th January; 19th and 29th March; 
8ih ApriU 

1 doubt very much whether the distinction between this species 
and B. lordaea can be maintained, the difference (chiefly in size) 
appears to be more and more unsatisfactory as additional specimens 
are received. 


Papii-ionin.e. 

113. PaPILIO POLICKNK8. 

Papilio policenea^ Cramer, Pap. Exot. i. pi. 37. A, B (1776). 
Kangasi, 20th August, 1883 ; Monbuttu in July or August* 
Only three imperfect specimens were obtained. 

1 14. PaPILIO ANTBRU8* 

PapiUo anlkeua, Cramer, Pip. liot. iii. pi, 234. B, C (1/82). 
Stasione Oadda, 19th January^ 1884. 
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Only one male was obtained ; the species appears to be somewhat 
rare. 

115. Papilio pylades. 

Papilio pylades, Fabricius, Ent. Syst. iii. 1, p. 34. n. 100 (1793). 

Tobbo, 22nd May; Kangasi, 27th and 29th July, 6th, 7th, 12th, 
16th October, 16th, 20th, and 22ad November; Stazione Bauri, in 
September 1883; Stazione Gadda, 17tb, 19th, 26th, and 28th 
January, 10th February, 1884; Fdd.a, 31st October and 25th 
November, 1885 ; Monbuttu in July and August. 

116. Papilio TYNDERiEUs. 

Papilio tyndercRuSy Fabricius, Ent. Syst. iii. 1, p. 35. n. 104 
(1793). 

Monbuttu in July and August. 

117. Papilio leonidas. 

Papilio leonidaSy Fabricius, Ent. Syst. iii. 1, p. 35. n. 103(1793). 

Kangasi, 3rd November, 1883. 

118. Papilio ridleyanus. 

Papilio ridleyanuSi White, Ann. & Mag. Nat. Hist. xii. p, 262 
(1843). 

Kangasi, 20th July, 1883. 

119. Papilio demoleus. 

Papilio demoleus, Linnaeus, Mus, Lud. Ulr. p. 214 (1764). 

Stazione Bauri, September ; Kangasi, 20th, 24th, 25th, 29tb, and 
31st July, 9th October, 20th and 21st November; Ladd, 20tli 
December, 1883; Stazione Gadda, 17th and 19th January and 1st 
April, 1884; Monbuttu in July or August ; Wadelai, 16th January 
and 9th April, 1887. 

A much-worn example of an apparently new species of Papilio 
allied to P. cynorta was obtained at Monbuttu ; it is unfortunately 
not sufficiently perfect to be worth describing. 

120. Papilio erinus. 

Papilio erinus, Gray, Cat. Lep. Ins. B. M. i. p. 35. n. 127 
(1805). 

Kangasi, 17th July and 2nd October, 1883 ; Monba^, in July 
or August. 

i2L Papilio bromius. 

Papilio bromius, Doublcday, Ann. & Mag. Nat. Hiit. eti. p. 176 
(1845). , 

Stasupne Banri, S^tember 18^; Stasiane G«d4a> 6th June, 
1884 ; Monbuttu iu July or Augiiit» 
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122. PaPILIO HESPERUS. 

Papilio hesperuBt Westwood, Arc. Eatom. i. pi. 48 (1843). 
Monbuttu in July or August. 

Only one damaged example was taken. 

Hesperiio^. 

123. Hesperia forestan. 

Papilio forestan^ Cramer, Pap. Exot, iv. pi. 391. E, F (1782). 
Monbuttu, ill July or August. 

Two fragmentary specimens. 

124. ChAPRA MATHIAS. 

Heitperia mathiast Fabricius, Eiit. Syst. Supp. p. 433 (1798). 
Kangasi, 22rid July, 1883; Wadelai, 9th April, 1887. 

125. PaRNARA INCONSPICUA. 

IleBperia inconspicua, Uertoloui. Mem. Acc. Bon. 1849, p. 15, 
Wadelai, 3rd and 8th April, 1887. 

12(i. Gdmalia elm a. 

Fergus c/ma, Trimen, Trans. Eat. Soc. ser. 3, vol. i. p. 288 
(1862). 

(fomelia albqfasciata, Moore, P. Z. S. 1879, p. 144. 

Wadelai, 8th April, 1887. 

127. Pardaleodes edipus. 

Papilio edipus^ Cramer, Pap. Exot. iv. pi. 366. E, F(1782). 

5. Vedada, 16th June, 1883. 

128. Tuan AOS DJvEL.ELiE. 

Pt'Brggospidea diBeMoPt Wallengren, Lep. Rhop. Caffr. p. 54 
(1857). 

Wadelai, 29th and 3l8t March, 8th April, 1887. 

The females show no trace of the ochraceous colouring on the 
under surface which characterizes the male specimens. 

HETEBOCERA. 

AgA&ISTI DuB. 
t29» EtresMtA etjfusmia. 

Phaktna euphemh, Cramer, Pap» Exot. It. pK 345. A (1782). 
Waddaif 4tli January and 31st March^ 1887* 

130. JEgocera tricoi^or. 

JBgoemru irioalor^ Druce* Ent* Month. Mag. p. 155 (1883)» 
Wadelai. 1^ Mardb ; 3rd April, 1887* 
pROC* ZooL. Soc. — 1888» No. VI. 
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131. i^GOCERA MAGNA. 

JEgocera magna, Walker, Cat. Lep. Het. i. p. 56. n. 3 (1854). 

Kangasi, 29th July, 1883 ; Wadelai, 8th and 28th March, 1887. 

132. uSgOCERA RECTILINBA. 

Mgocera rectilinear Boisduval, Sp. G6n. Lep. i. pi. 14. fig. 5 
(1836), 

Wadelai, 9th and 11th March and 8th April, 1887. 

ARCTIIDiE. 

133. Euchromia fulvida. 

Euehromia fulvida^ Butler, Trans. Ent. Soc. 1888, pi. iv. fig. 9. 

Euchromia eperchiue (part.). Walker, Cat. Lep. Ilet. i. p. 220. 
n. 24 (1854). 

Kangasi, 27th July, 1883; Monbuttu in July and August. 

134. Alpenus MavALis. 

Mpenus aqualisr Walker, Cat. Lep. Het. ii. p. 686. n. 1 (1855). 

Wadelai, 11th March, 1887. 

135. Tasniopyga sylvina. 

Phalcena-Noctua sglmnOr Stoll, Suppl. Cramer, Pap. Exot. pi. 40. 
fig. 4(1791). 

$ . Staaione Gadda. 23rd April, 1884. 

136. Pleretes pactolicus, sp. n. 

Bright orange, with black-bordered steel-blue markings ; primaries 
with two subconfiuent spots placed obliquely close to the base (in 
the female they are confluent and form a short oblique bar) ; three 
nearljr straight bands, nearly equidistant on the costal margin, 
crossing the wing to inner margin, the outer edges of these bands 
are slightly convex, and the outermost band tapers (in the male 
especially) towards its inferior extremity ; a short subapical bar or 
blotch, and two large spots, the upper one discal, ovate or pyriform. 




larj^e apical spot and five or six ^n female) marginal spots ; the 
apical and three first marginal spots confluent in the female : secoo- 
d^ies of male with a small costal spot before the middle ; a tolerably 
wide external border, widest at apex, where it is intermpted by an 
externally bisinuated spot of the ground-colour, interrupted on the 
third mraian branch by a square excavation, near to which is a 
yellow spot on the fringe : secondaries of female with a elavate 
patch commencing in a large costal spot and arossiiq|[ the cell ; a 
narrow curved bar at the end of the cdd and a tdejrably broad nn*^ 
iiiteirnpted external border j face, tips of palph mstennm, two spots 
on the collar, a large spot on each tegola, a large doml spot on the 
female, a second (metathoraeic) dorsm apot im both sesirei^ jind in the 
fetnak the anal segment, blue^blaeh t bony bdtow barred 

with black ; legs black. Expamw of wings, # 70 mfUitti.* $ 71. 
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Wadeliii> 11th and 12th January, 1887* 

Nearest to P. tkelwallii, Druce, but differing from it in the nar- 
rower border to the secondaries, and from all the three described 
species — P. thelwallii^ P, bellairix, and P. ti^ris — in the straight in- 
stead of angulated bands on the primaries ; the orange of the male 
is paler tlian in the female but is quite uniform ; in P. tigris the 
primaries are decidedly paler than the secondaries. 

LlTHOSlIDiB. 

137. Argina cingulifera. 

Deiopeia cingulifera. Walker, Cat. Lep. Ilet. ii. p. 569, n. 7 
(1854). 

$. Wadelai, 18th March, 1887. 

138. Deiopeia pulchella. 

Tinea pulchella, Limueus, Syst. Ent. i. 2, p. 884. n. 349 (1766). 

Wadelai, 1 3th and 20th January, 8th and 9th February, and 1 1th 
March, 1887. 


Nyctemeridas. 

139. Leptosoma LEUCONok, var. 

Nyctemera leuconod, llopffer in Peters’s Reise, pi. 28. fig. 3. 
Fdda, 3rd and 20th November, 1887. 

Liparidas. 

140. Grope ra testacea. 

Cropera teslacea. Walker, Cat. Lep. Het. iv. p. 826. n, 1 (1855). 
$ . Monbuttu, in July or August. 

One much worn example. The species was ongtnally described 
from Natal. 


Lasiocampi 

141. Jana gracilis. 

Jana gracilis, Walker, Cat. Lep. Het. iv. p. 913. n. 8 (1855). 

Kangasi, 3rd October, 1883. 

One very much-worn male. 

142. Jana 8TR1GINA. 

Jana siriginOf Westwood, P. Z. S. 1849, p. 37. 

$ » Staaione Bauri, September 1883. 

The descrmtion of this species was taken from an example received 
from Sierra t^ne ; it is rather vague, but agrees in so man^ respects 
vrith the specimen now obtained that 1 have no hesitation in identi- 
fying the latter with it ; the basal half of the secondaries is not 
strictly speaking black, for the costal third is of a pale brown ^our, 
eiossed by riie white belt before basal third ; this belt also ia very 
wide in front, so that towards the ooeta it oocupiei quite a third of 
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the basal half ; then, again, the wh(»le of the brown stripes on the 
primaries cross these wings from costal vein to inner margin ; but 
the primaries of the type may have been somewhat rubbed, which 
would account for this discrepancy. 

Saturn i i 

143. Henucha delkgorguei. 

Satumia delegorgueiy Boisduval, Voy. de Deless. ii. p. 601 (1847)* 

6 ? . Monbuttu. 

One much-worn pair. 

144. AtTACUS BAUHlNIiE. 

Bomhgx {Saturnia) bauhinm^ Boisduval in Guerin’s Regne Anim., 
Ins, p. 606, pi. 86. fig. 1, 

<J. ‘•Vusterma,” 26th May, 1883. 

146. Anther.ea emini, sp, n. 

$ . Nearest to A. gueinzii and A. waklbergii ; bright chrome- 
yellow, the central belt across the wings formed as in A* gueinzii ; the 
bands limiting this belt rufous-brown, irrorated with grey and pink 
scales, the centre rather densely irrorated with dull ferruginous scales ; 
the ocellus at the extremity of the discoidal cell of primaries D-shaped, 
its outer edge dark plurn-colour, its iris orange, its pupil hyaline- 
white ; the ocellus of the secondaries almost exactly as in A. gueinzii^ 
a broad subrnarginal zigzag rusty brown squamose band, which, how- 
ever, is wanting on the apical half of secondaries ; outer margin 
orange-tinted, fringe brown : antennae and face somewhat rufous ; 
abdomen with ill-defined rust-brownish dorsal region ; underside 
with markings less defined than above ; the inner band of the central 
belt wanting, the whole basal area of secondaries flesh-tinted, the 
zigzag submarginal band replaced by a series of triangular rufous- 
brown spots. Expanse of wings 148 niillim. 

Stazione Gadda, 1st June, 1884. 

This magnificent species is considerably larger than either of the 
allied forms with which I have compared it. 

APAMIIDiK. 

146. AmYNA t7NBI7LIFERA« 

J. Amgna undultfera^ Butler, Ann. & Mag. Nat. Hist ser. 4, 
vol. xvi. p. 403 (1876). 

$ . Wadelai, 8th April, 1887. 

One worn example, apparently referable to this species. 

OPHlBXRIIlJt. 

147. Ofhibbres mateena. 

Pi&laiuhNoetm maimut, Linn. %it Nat & p. 840. n. 117 
(1706). ^ 

$ . Waddai, loth March, 1887 
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OMMATOPHORlDiE. 

148. Cyligramma latona. 

Phal<xna*Noctua latona^ Cramer, Pap. Exot. i. pL 13, B (1779). 
Wadelai, 1 2th March, 1887. 

We have this species from Western and Eastern Africa ; it is 
abundant, and occurs in nearly every African collection received. 

OPH11JSI0AE. 

149. Sphingomorpha montkironis. 

ISphingomorpha monteironis, Butler, Ann. & Mag. Nat. Hist, 
ser. 4, vol. xvi. p. 406. n. HI (1875). 

W'adelai, 15th March and 1 2th April, 1887. 

150. Ophicsa angularis. 

Ophiusa angularis^ Boisduval, Faune Ent. de Madag. pi. 13. fig. 2 
(1833), 

Wadelai, 8th April, 1887. 

151. GrAMMODKS GEOMETRICA. 

Phalcma-Noctua geometrica, Rossi, Fauna Etr. ii. p. 179. 
Wadelai, 11th March, 1887. 

152. Trigonodes acvtata. 

Trigonodes aeuiata, Gudnee, Noct. iii. p. 283. n. 1728 (1852). 
Wadelai, 1 5th March, 1887. 

R E M 1 G I 1 0 

153. ReMIGIA PELLITA. 

Remigia pellita, Gudiide, Noct. iii. p. 318. n. 1780 (1852). 
W^adelai, 8th April, 1887. 

POLY0£8MI0A£. 

154. POLYOKSMA BOARMIOI0E8. 

Polgdeama boarmioidea, Gudnde, Noct. ii. p. 442, n. 1315 (18^2). 
Wadelai, 10th March, 1887. 

MACARIIDiS. 

155. TePBRINA 0RFBCTAR1A? 

Tephrina defietaria. Walker, Cat. Lep. Het, xxiii. p. 962. n. 29 
(1862). 

Wadelai, 15tli March, 1887. 

Fi0ON1I0AI. 

156. StKRRHA 8ACRAR1A. 

Pkalmat-Chtmetraaaeranm^ lann. Syst* Nat. i. 2, p. 863 (1766), 
Waddai, 27th January and 29tb March^ 1887. 
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6. On some Coleoptera from Eastern Equatorial Africa, 
received from Emin Pasha. By Charles O. Water- 
house, P.E.S. 

[Receired January 6, 1888.] 

The small series of Coleoptera received from Emin Pasha is inter- 
esting as containing examples of one species new to science, and of 
six which had previously been received at the British M useum from 
West Africa only, as indicated in the following list. The localities 
from which the other species have been recorded are also here given. 

1. Tefflus hacquardi, Chaudoir. Zanzibar. 

2. Tefflus carinatus, Klug. Mozambique. 

3. Catharsius sesostris, Dej. (tit lift.). 

A single male example which agrees well with one from Egypt 
from Dejean’s collection and labelled by him * sesosfrts.’ C, sesos/m, 
Dej., according to Gemminger and Harold’s Catalogue of Coleoptera, 
is the same as C. pitkecius^ Fabr., and has the habitat Tropical 
Africa placed to it. Scarah€Bus pitheciu$^ Fabr. (SysU Ent. p, 21), 
however, is an Indian species (as Fabricius correctly states), and the 
type in the British Museum collection is simply an immature spe- 
cimen of Scarabaus eabtsui^ Fabr. (Spec. Ins. i. p. 23), the type of 
which is also in the British Museum. 

^ The African species differs from the true sabaus in having the 
sides of the thorax less rounded anteriorly, and the anterior angles 
are punctured all over, whereas in C. sabaus they are impunctate\ 

4. Corypbocera AFRiCANA, Drurv. W. Africa. 

5. Stsrnocera KLUGii, Thomson. Nubia. 

6. Tetralobus subsulcatus, Gudrin. Abyssinia. 

7. Tetralobus dufouri, Candle. Senegal. 

8. Tetralobus cribricollis, n. sp. 

Piceo^niffer, parum nitidug, subiilitcr priaeo^pubeBc^ns ; captiia 
Jronte antice modiee anpuatata, medio fovea ehngata impre$aa^ 
veriiee carina brevi munito; tkorace nipro, beneconvevo^ coifertim 
satfortiter rtipoBo^unciato ; elytrU creberrime tubHUier puav- 
iatia, striia doraalibua obaoietia, atriia duabm abbreoiatia prope 
humeroa diaiinelis. 

Long. 13-16|j, lat 4^-51 liiu 

Allied to r. rotundi/rona, but narrower, less sinning, and with the 
thorax rugosely punctured. Frontal plate distinctly narrowed in 

C. crtbr^ia,Wa\kaT, ptsjDsd as a synonym of <?. adbmuain Chuniiilngers 
Oatal^ue, from that apeolei m \img Urn ibinhigiiiiditi having only the 
outer half of the anterior angles of tlm thcnwx punetum. 
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front, closely and coarsely punctured, the front margin scarcely 
reflexed, interrupted in the middle. Lamellae of the antennae not 
very long. Thorax very convex, one-fifth broader than long, with 
A trace of an impression on each side of the disk, rounded anteriorly, 
parallel at the sides in the middle, very slightly constricted before the 
diverging posterior angles. The surface is densely and very coarsely 
punctured and rugulose, except on each side of the base, where it is 
even and much less coarsely punctured. The punctuation of the 
elytra (as compared with allied sfiecies) is rather strong and very 
dense at the sides and humeral region. There are no distinct striae 
except at the base, and two short ones at the side, near the shoulder. 
The posterior coxae 'are concave for about half their length. 
Punctures on the prosternum large and deep, moderately close to- 


gether, but very irregular. 

9. Rhytidonota plicata, Kraatz. Nubia. 

10. Aspidosternum METALLicuM, Fahr. W. Africa. 

11. Sternotomis bohnoorpi, Waterhouse. E. Africa. 

12. Quimalanca regalis, Fabr. W. Africa. 

13. Ceratites jaspidevs, Scrville. W. Africa. 

Has beeu received from most parts of Africa. 

14. Petrognatha GiGAS, Fabr. W. Africa. 

15. Diapromorpha TRiFASCiATA, Oliv. Ft. Natal. 


February 7, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of January 1888 : — 

The registered additions to the Society’s Menagerie during the 
month of January were 64 in number. Of these 38 were acquired 
by presentation, i by exchange, and 25 by birth. The total number of 
departures during the same period, by death and removals, was 147. 

Mr. £. G. Loder, F.Z.S., exhibited a tusk of an African Elephant, 
and made the following remarks : — ^ 

The Eiephant-tttsk exhibited this evening is (as far as I can ascer- 
tain) the iieaviest that has ever been seen in this country. 

Its weight is 1 cwt. 2 qrs. 16 lbs. ess IB4 lbs., as will be seen by 
the accompanying ** weight account signed by the warehouse- 
keeper of the London and St. Katherine Docks. The length of 
the tRik along the curve is 9 ft. 5 in., the maximum circumference 
224 inches. 

ft was shipped from Bombay to London, so that it probably 
etme from the east coast of Africa, possibly from Zanzibar. 
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Mr. A. Thomson exhibited a liying specimen of the larval form 
of A Stick-insect from Southern France (Empusa egena), from the 
Society’s Insect-house, and spoke of its manner of catching flies. 

The following papers were read : — 

1. Third Contribution to the Herpetology of the Solomon 
Islands ^ By G. A. Boulenger, F.Z.S. 

[Received Januarj' 11, 1888.] 

Mr. C. M. Woodford has brought home a large series of Reptiles 
and Batrachians obtained during his visit to the Islands of Guadal- 
canar and New Georgia. The fact that, in spite of the extent of the 
collection (over 200 specimens) and the special attention paid by the 
collector to this group of animals, only four species are thereby added 
to the herpetological list of the Solomons, shows that our know- 
ledge of this part of the fauna approaches completion. Dendrophin 
calligaster^ Gthr., and Cornu fer corruyatus^ A. Dum., are recorded 
for the first time from the Solomon Islands, and two new snakes are 
described further on. 

The following is a list of the species obtained 
Guadalcanar: — Crocodilus poro9u$^ Schn., Gehyra oceanica^ Less., 
Varanu9 indicus, Baud., Lygoooma cynnurum. Less., L, nigrunit H. 
& J., X. albo/asciatum, Gthr., Corucia zebrata^y Gray, Enygruz 
earinatus, Schn., Dendrophis calligastery Gthr,, Dipzas irregularizy 
Merr., Boplocephaluz melanurus, sp. n., Rana guppyi, Blgr. % 
R. hr^tiiy Blgr., Comufer zoiomonU, Blgr., C. corrugatua, A. Dum., 
Ceratobatrachus guentheri, Blgr., and Hyla macrops, Blgr. 

Rttbiana, New Georgia ; — Lygozoma cyanurum, Less., X. eyano^ 
gaztcTy Less., X. nigrumy H. & J., Enygrus carinatuSy Schn., 
DendrophU solomonis, Gthr. (a variety with uniform green upper 
parts), Dipsaz irregularia, Merr., Hoplocephalua wood/ordiy sp. n., 
Rana gwppgi, Blgr., Cornuftr corrvgatusy A. Dum., and Cernto* 
hatraehuz yuentheriy Blgr. 

Hoplocephalvs melanurus, sp. n. 

Body rather stout. H ^ad depressed, slightly widened posteriorly ; 
snout short, without canthiis rostralis ; eye moderate ; no superci- 
liary ridge ; rostral considerably broader than deep, its upper larder 
forming a very 0 |>en angle ; internasals half as long as the prse- 
Trontals, which are a little shorter than the frontal ; latter shield 

» P.Z S. 1887,0.333. 

* Mr. Woodford oonflrms from actual ofaserration die statement made by 
me that the tail i» a prehencile oivati. This Lisard was seen to suspend 
itself to branches of trees by msens of the tail. 

* The largest female speeimen measures 21 centtm., from snout to vent, the 
laigest male only 10; the male is characterised by the presence of a shiall 
external voeaL sac on each aide of the timmt. Theec frogs feed <diieily upon 
large erustaceans {Szmrma kffifrdU and Cmdiotomm zarn^fzzy fide Focoek). 
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pentagonal, only a little longer than broad, and broader than the 
supraocular ; parietals as long as the pra^froutals and frontal 
together ; nasal forming a short suture with the praeocular ; two 
postoculars, lower largest ; seven upper labials, third and fourth 
entering the eye, first smallest, sixth largest ; seven lower labials, 
four in contact with the chin-shields, fourth and sixth largest ; one 
temporal in the first row, two in tho second, three in the third. 
Scales in 15 or 17 rows; ventrals 165 to 171 ; anal divided; sub- 
caudals single, 38 to 48. Upper surface of tail with a more or less 
complete series of transversely enlarged scales. Head and sides 
usually reddish, dorsal region dark brown ; some or all of the scales 
with a black border ; tail black ; some specimens nearly entirely 
black, others with traces of black transverse bands ; ventrals yellow, 
on the hind part of the body with dark brown or black margin. 

Numerous specimens; the largest measures one metre, in which 
the tail enters for 14 centim. 

HoPLOCEPHALXJS WOODFORDl, sp. n. 

This species agrees in every respect w’ith the preceding, save that 
the scales are soinewhat lunger, and the subcaudals (with the 
exception of the first and third) double. Scales I" ; ventrals 166; 
anal divided ; subcaudals 45. Head dark brown; body brownish 
w hite, each scale with a blnckish-brown border, forming a reticulate 
pattern ; lower parts white, subcaudals with dark brown border. 
Total length 67 centim., in which the tail enters for 10. A single 
specimen. 

Considering that this s]>ecie.s in spite of its divided subcaudals, is 
extremely closely allied to the preceding, as well as to H. par ^ and 
Pifeudechis porphyriaca, I have not the slight e>t hesitation in 
referring it to the genus Hoplocephalus, It is clear to me that, in 
these eiapoid forms, the character of divided or single subcaudals 
cannot he employed in defining genera, not more than in the genus 
Bothrops, Nor can I regard the division or non-division of the 
anal as a generic character. 


A complete list of the Reptiles and Batrachians of the Solomon 
Group is appended to this note, with a table showing their distribu- 
tion in the various islands which have been explored, their presence 
beijig indicated by a*. An asterisk prefixed to the name, signifies that 
a species is, according to present information, restricted to this group 
of islands. The table well shows the considerable difference between 
the fauna of the two extreme islands, via. Faro and San Christoval, 
the former exhibiting, chiefly in the abundance and variety of 
Batrachian life, a more Fapuasian, the latter a more Polynesian 
character. 

^ The tttafcetnent in my deecripiton (Tr. Z. S. xii. p. 46), that the suboaudals 
axelnpaiMHisalApsui ; they ore all simple. 



EEPTILIA. 


Orocodilia. 

1. Orooodilus porosus, 8chn « 

Lacrrtilia. 

2. Ojmnodactjlus pelagicus, Gir # ♦ 

3. Gehyra oceanica, Zess ♦ ♦ 

*4, Li'pidodaotylus guppyi, JBl^ » 

*5. woodfordi, lu^r # 

6. Gecko vittatu8« Houtt a 

7. Gonyocephalufl godeffroyi, J7rs. 

8. Va ranus indicuf), i>au£?. * * * 

*9* Ooruoia aebrata. Gray ... * 

•10. Lygosoma solomoriia, Slyr # 

•11. woodfordi, Zfyr ♦ 

*12. concinnatum, Jfilgr » 

13, smaragdirmm, * 

♦14, — - anolia, Zlyr * 

15, cy&nurum, />'«s * * 

13, cyanogast4)r, Less # 

17. —— nigrum, //. rf* t/. # 

13, alboiasciolatum, Gthr * 

OrinoiA. 

*19. Typblopi aluensia, Zlyr * 

20. limygruB carinatua, Schn # * 

21. bibronii, # «/. 

22. Dendrophis calligaater, Gtkr. 

23. — Bolomonis, Gtkr, » 

24. Dipeas irregularis, ATm*. a * 

*2.5. Hoplocephalas par, Zlyr, » 

♦2ft. meianurus, Blyr 

*27. woodfordi, 

28. Platorus fasciatus, Baud, 


BATBACHIA, 

♦1. Bana bufoniformis, « 

*2. guppyi, Blyr a 

•3, opisthodon, Blgr, # 

*4. krefikii, BW 

5. Ckxmufer doitHili^ X » 

*0 guppyi — * 

I 7 . oorrugatus, A, Bum 

I #8. tolomoms, Blgr* a 

*9. Batraehytodes Tertebralie, « 

*10. Oaralobatradius goaptheri, » 

•11. Hylalutea,B^ Z « 

*12. — — . macropB, Bk/r 

*13. tlkeeauroiisb^ P/r«. ... 
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2. Descriptions of some new Lepidoptera from Kilima-njaro. 
By Arthur G. Butler, F.L.S., P.Z.S, &c. 

[Received December 14, 1887.] 

Examples of some of the species here described were collected by 
the late Bishop Hannington and of others by Mr. F. J. Jackson ; 
in not a few cases specimens of the same species were obtained by 
both gentlemen. 

RHOPALOCERA. 

Nymphalidae. 

EupLOCINjB. 

1. Amauris hanningtoni, sp. n. 

Primaries black, with pure white markings as in A, egialea^ 
excepting that all the larger spots are reduced one third in size ; 
secondaries dark brown, with a sharply defined oblong belt united 
by a short baud to costa, from the abdominal margin to a little 
above the cell, sordid white ; seven submarginal white spots, the 
relative sizes of which, reckoning from costa, are 4, fi, 5, I, 2, 7, 3 ; 
two or three white dots nearer to the margin ; under surface only 
differing from the upper surface as in the allied A, egialea and 
A. hgalites. Expanse of wings HI millim. 

Two males ; Hills of Terta in April (Hannington), 

Ackm^sm. 

The female of Acraa (Planema) jokmtoni of Oodman was in 
the same collection and is evidently modified in imitation of the 
foregoing AmaurU ; it is black, with four white spots arranged 
obliquely in [>air8 and a dull white or yellowish belt across the 
secondaries as in the male ; the receipt of this fentale is most inter- 
esting, as it is a clue to the position of the species, which is clearly 
seen to be allied to A, {I\) fgcoa from the west coast ; one example 
was received from the Hills of Terta, another between 3000-8000 
feet on the slopes of Kilima-njaro in March. 

2. PlJtNEMA MONTANA, Sp* n. 

<J , Allied to P, aganice, but differing in the bright orange-fulvous 
colour of the bands and in the greater width of the angulated baud 
of primaries. Expanse of wings 68 millim. 

Slopes of Kiiima-njaro, 3000-^000 feet, in March {Hannington). 

Nymph ALiNJE. 

3. EURYPHENS VIOLACEA, Sp. D. 

J S . Allied to E. neophron of Hopffer (a common Zanxibar 
species), but differing in the purple instead of greenish-blue coiora- 
lioii of the upper surface, the narrower and duller orange*^hreous 
belt across the black apical half of primaries, and the more prominent 
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longer apical oclireous patch ; on the under aurface the ground* 
colour is suffused with yellow instead of with lilac, and the white 
markings are washed with yellowish ; a distinctly dull yellow 
patch replacing the white spot at apex of primaries. Expanse of 
wings (S 70 milliin. ; $ 87 millim. 

Slopes of Kilima-njaro, 3000-5000 feet, in March (Hanning ton). 

This appears to be a fairly conitiion species, it was also obtained 
by Mr. Jackson ; but, unfortunately, his specimens were all more 
or less damaged by some larger insects, which got loose in the box 
and broke them on the way home. 

Amongst other Nympkalinie, Mr. Jackson obtained Eurytela 
dryope and E, ophione and a Neptis allied to N, melicerte (two 
specimens of which from Zanzibar stand in the Hewitson collection 
along with the latter species). 

4. Neptis goochii, Trimen, var. 

Nearly allied to N, melicerte^ but the white discoidal patch of 
primaries reduced to a small spot near the end of the cell ; the large 
discal spots wider, those of the upper patch placed less obliquely and 
therefore more compactly together; the belt of secondaries broader 
and with more convex inner edge ; on the under surface the dis- 
coidal spot is large and fills the cell, but the other differences hold 
good. Expanse of wings 44 millim. 

Kilima-njaro (F, J, Jackson), 

The specimens from Zanzibar are smaller and the discoidal spot 
is a little larger than in the type ; they represent the common form 
of the species. 


Papilionidje. 

Fibrins. 

Mr. Jackson obtaiued no less than eleven species of Teracolus^ and 
Bishop Hannington two others, viz : — 

Teraeolus mutans. In the forests of Tiveta (Hannington), 

aurigineus. In the forests of Tiveta (Haniiington and 

JacJcson), 

venustuSt sp. n, Kilima-njaro (Jackson), 

chrysonome^ d 2 • Kalima-njaro (Hannington) 

calaiSt 6 2 • Kilima-njaro (Jackson), 

/eo, <J ? , Forests of Tiveta (Hannington and Jackson), 

miles, cf Slopes of Kilima-njaro (Hannington and 

Jackson), 

pseudacaUe, <f . Slopes of Kilima-njaro (Jackson), 

atreus, d $ , Slopes of Kilima-njaro (Jackson), 

ineretus, <J $ . Forests of Tiveta (Hanmngion and Jackson). 

antcfdppe, d • Kilima-njaro (Jackson). 

ompktUoides, KiHma-njaro (Jackson). 

— — eomptus, sp. n. Kdimii-Djaro (Jacks&n). 

In my monogppb of Tcraeolm (P. Z« S. 1876}^ 1 {Amed f. ho 
as qrnooymotis witk T. hcdimsds of King;; my type was nMed mid 
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somewhat worn male, received from the White Nile; the fresh 
specimens now in the collection prove me to have been wrong; in doing 
80 , the characters which distinguish the two forms being well marked 
and constant. In T, leo the safFron-yellow of the primaries extends 
only from the inner margin upwards to the first median branch, 
whereas in T, halimede it sjtreads to above the third branch ; all the 
black markings are smaller and much more prominent in T, leo^ 
but the female has a blackish bar across the cell of primaries, 
limiting the grey basal area ; this sex also has the apex of primaries 
and the whole gronnd-colour of secondaries of a sandy-buff hue, the 
latter wings having a conspicuous white spot at the end of the ceil 
and an unevenly arched series of brown spots across the disc ; some 
females have no saffron-yellow on the upper surface. 

The female of T, mtle» proves to be a black-and-white form, not 
unlike the white female of T. pseudacaste, but with less black above, 
the veins at apex of primaries below not blackened, and the second- 
aries buff instead of white ; there is, however, a red-tipped female 
which, 1 think, belongs to the same species and which has the apex 
of primaries and ground-colour of the secondaries below sulphur- 
yellow. The female ol T, citreua from Kilima-ujaro is, on the uf)per- 
side, very like that sex of 7’. topha, but the black markings are 
reduced and more sharply defined ; below^ it more nearly resembles 
T, (canthevarne § , the secondaries white with pale yellowish-brown 
markings and olive and black mottling ns in T. eucharis $ , but with 
a conspicuous brown-edged white discocellular spot. 

The synonymy of 7*. incretus will, as I suspected, stand as 
follows : — 

Teracolus inchetus. 

5 . Tei^acolus incretus, Butler, Eut. Month. Mag. xviii. p. 146 
(1881). 

d . Callosune vulnerata, Staudinger, Exot. Schmett. pL 23. fig. 21 
(1884). 

Both sexes of this, the largest species of the T. evarne group, 
were obtained both by Bishop Haniiington and Mr. Jackson ; so 
that there is now no doubt of the correctness of my expressed opinion 
tliat C. vulnerata would prove to be the male of my species ; the 
figure by Staudinger is ptior, the colouring of the secondaries being 
exaggerated and the black bordering of the primaries incorrectly 
drawn, still it is as good as the majority of the illustrations in this 
book, which (whatever its faults may be) has the merit of being 
cheap. As with other species of the T. evarne group, a white form 
of the female is by no means uncommon ; it is a little smaller than 
the yellow female and, excepting in its superior size and in the details 
of marking on the under surface, greatly resembles that sex of 
T* topku* 

The male, on the under surface, is extremely variable ; indeed no 
two specimens are alike; the following may be noted: — 

a. Secondaries below whitish sulphur, excepting at the borders, 
wbM are pure suiphur-yeilow ; a minute dusky costal spot, dark 
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brown discocellular spot with white pupils and six minute black 
marginal dots between the veins. 

b. Secondaries below sulphur-yellow throughout, two additional 
brown spots, on the intenio-mediaii and second median interspaces. 

c. Secondaries below flesh -pink with yellowish margins, the 
whole surface mottled with indistinct olive spots, a dusky longi- 
tudinal streak through the cell ; other markings as in var. a, but 
less distinct. 

d. Secondaries inclining to ferruginous excepting towards apex, 
where the ground-tint is yellow, a yellowish streak above a black- 
mottled dusky longitudinal streak through the cell: the whole 
remaining surface mottled with olive and black ; other markings as 
in var. b, but larger. 

In addition to the above modifications, the black border on the 
upper surface of the primaries varies both in width and length ; but 
its inner edge is always more or less dentate-sinuated. 

5. Tebacolus VENU8TUS, sp. n. 

d . Above like a small specimen of T* aurigineus, but with narrow 
external black borders to the wings, a smaller spot at the end of 
the discoidal cell of primaries, and the black band of secondaries 
terminating at third median branch $ below it also differs in having 
the apex and outer border of primaries and ground-colour of 
seconaaries sandy buff instead of siUpbur-yellow. Expanse of wings 
36 millim. 

Kilima-njaro (F. J* Jackson), 

Allied to tlie preceding is a species of which we have received no 
less than nine specimens from 8omali-)and, but which, from an 
omission to examine them individually, 1 confounded with the 
r. cAfysonome of Klug ; 1 describe it as follows 

Teracolus helvolus, sp. n. 

Nearly allied to T. chrysanome, the wings a little shorter and 
smaller ; the indication of a band across the secondaries much more 
decided ; the discal zigxaR band of primaries below ending in a 
black spot; the apex and outer border of primaries and entire 
ground-colour of secondaries on the under surface flesh-pink instead 
of sulpbui^jdlow. Expanse of wings 33-35 millim. 

2P. ehrysoname measures 40-44 mtllim. in expanse ; it is a wider- 
ranging species than T. Aelvobm, which is probably restricted to 
SomaU-land. 

6. Teracolui comptus» sp. D. 

Nearly allied to T* amiiyane, which we have in both sexes from 
Acerss but larger^ the wings decidedly longer, the hkok external 
border of primaries narrower ; the spots of secondaries much 
smaller ; the internal band on the male more or lees pfoadnent, 
more so than in our i^cuiien of ST. in botl|k males beftwe 

me ; the orai^ apical patch of ^ mme broader and not eo rwl ; 
the black apiori paloh in tbe female eonncoled by a Ime of black 
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scales with the internal band, which is much darker than in T. 
antigone ; the cell, however, is not suifused with grey at the base as 
in that species ; costal band much blacker ; marginal spots smaller 
towards anal angle. Expanse of wings 38 millim. 

Kilima-njaro (F. J, Jackson). 

Before proceeding to another genus 1 think it will he useful to 
refer to two species described by Herr Aurivillius in the ‘Ofversigt 
Kongl, Vetensk.-Aknd. Fi^rhandl.* for 1879, in a memoir on the 
Lepidoptera of iJamara-land. 

The first of these is described as Callosune deidamioides and is, 

I believe, only a slight variety of C. eveninus^ winch varies con- 
siderably in the very characters used for discriminating C, deida-- 
mioidt^s. 

The second is named C. damarensia ; it answers perfectly to some 
of the male specimens of my 21 igni/eVy var., and I do not doubt its 
identity with that form ; it may be a good species, but the points 
which separate it from typical T. ignifer are very slight, the 
principal distinction being the pinker tint of the under surface of 
the secondaries, 

7. Mylothris narcissus, sp. n. 

Nearest to Af. trimeniay of the same colours, but the primaries 
quite distinct in pattern, the base being broadly black (to the middle 
of the discoidal cell) in the male and dark brown in the female ; the 
costal margin black ; apical black border and marginal spots of male 
fully three times as broad as in M, trimenia ; in the female there is 
a broad dark brown external border taf>ering on the costal margin, 
its inner edge acutely tridentate on the median branches and its 
posterior termination, obtusely pointed, extending one third towards 
the base ; first marginal black spot of secondaries enlarged in both 
sexes, but especially in the male, other spots smaller than in M* 
trimenia ; on the under surface the apex of primaries and entire 
surface of secondaries are sulphur-yellow in the male and chrome- 
yellow in the female, not gamboge-yellow as in the S.* African insect ; 
there are also no black marginiu spots on the primaries and those of 
the secondaries are smaller. Expanse of wings cT 53 millim., $ 
54 millim. 

Forests of Tiveta (Hannington). 

The costal margin of the primaries is noticeably shorter in this 
species than in M, trimenia* 

Mr. Jackson obtained a species of Teriaa allied to 21 ekideomieeta^ 
or perhaps that species ; it is not absolutely consunt in pattern, and 
some examples aiffer so Utde from the common type of Aden that 
1 am unwilling to separate it* Aa it has been suggested to me that 
T* ehateamiofta is ** only a variety of 7\ h^cobty I may say once 
for all that the phrase is utterly unintelligible to me ; there is only 
one Teriaa (to my knowledge) in Aden, and it is about as unlike T* 
keeabe as any two species of Teriaa can well be. Undoubtedly we 
jj^ve the strongest evidence that there once was only one Terkut and 
that all the spemes now existing are local races m dimatic forms of 
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that probably long extinct type ; but to associate, as one, all the 
species or half the species now existing, is to hinder the study of 
the genus. Those Lepidopterists who, professing to believe in 
evolution, practically deny its existence, inasmuch as they associate 
nearly all allied forms under one specific name, are constantly 
getting into difficulties ; so much perplexed are they as to whether 
they shall call a new form a “ species ** or a “ variety,’^ that they 
will even speak of it as more or less synonymous with something 
previously described. 

8. HehPjKNIa iterata, sp. n. 

Nearest to //. melanarge of Somali-laud, but constantly con- 
siderably larger, the white marginal spots of secondaries larger, the 
subbasal black belt broader. Expanse of wings 55 millim. 

Kilima-njaro {F, J. Juchson). 

Although the distinction between this form and JT. melanarge is 
chiefly one of size (the latter expanding only 44 millim.) the 
constancy of this character in my opinion constitutes it a separate 
species and entitles it to a name of its own. 

Mr. Jackson obtained Nephermia argia, the male in every 
respect identical with examples from Sierra Leone, the female 
nearest to the variety named N. poppea^ but differing above as 
follows ; — the patch at base of primaries vermilion-red ; the outer 
border narrower and enclosing a large white subapical spot ; the 
secondaries with five somewhat diffused marginal dark brown spots. 

1 may be deemed inconsistent for not naming the foregoing form ; 
but as only one example has come to hand, and the females of N, 
argia are known to be extremely variable, I do not believe that I 
have anything before me but an individual sport (t. e. a variety). 

Dr. Boisduval, after describing the yellow female under the name 
of Fierie idotea, concludes by saying — Nous n’avoiis pas vu la 
feroelle.” 

9. ErONIA DII.ATATA, Sp. n. 

Nearly allied to E. cleadora, the apical area of primaries above 
always marked with two and sometimes with three white spots; 
secondaries almost invariably witli a broader external border, often 
twice the width of that of E. cteodara ; below, the yellow patch on 
the apical area of primaries and the ground-colour of the secondaries 
are paler than in E. eleodora^ lemon-yellow instead of saffron ; the 
outer border of secondaries is invariably much wider, and the other 
markings are comparatively shorter and broader than in the southern 
form. Expanse of wings 62-71 millim- 

ig . Tavets, 2000-3000 feet, in dense forest (H. If. Jokmttm); , 
$ . Forests of Taveta (BiAtm Mammngtam ) ; Kilima-njaro (F. 
JlaekeonX 

As will be seen from the sbove descriptton, the only sstisfiietoiy 
dtsringotsbing charscters in & dUaUU are the different yellow 
colour and much wider border to secoudsHes on the under surface t 
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but after examination of a good aeries of specimens I have come to 
the conclusion that these characters are constant. 

Mr. Jackson obtained three species of PapiUo,-^P. pkilonaii n.m\ 
P, constantinus of Ward and P. opkidieephaluM of Oberthiir : the last 
mentioned does not differ from the southern type. 

II E 8 P E R 1 1 D iR. 

Uenperia keiihloa and //. hixfp were obtained ; also Chdstocneme 
cer^mica^ one or two obscure little species which have probably been 
named by Monsieur Mabille or Ilerr Pldtz, and the following : — 

10. PlESIONEURA BI8ERIATA. 

Nearest to P. galenm^ a little larger; primaries with the same 
pattern, but the spot on basal area smaller ; secondaries with two 
distinct sinuous series of orange spots, the inner series consisting of 
seven Sfjots, of which the second is large and diamond-shaped ; the 
third and seventh reduced to mere points ; outer series consisting 
of 6ve decreasing spots, the first and largest bifid and touching 
the outer margin ; fringe orange, divided by black lines at the 
€*xtremitics of the veins : discoidal spot indistinct ; secondaries below 
paler than above, but similar in pattern ; in other respects this species 
agrees witb P. gatenm. Expanse of wings 43 millirn. 

Kiiima-njaro (P. «f. Jackxon), 

IlETEHOCERA. 

AellopM hirundo appears to he the common Hawk-moth; Mr, 
Jackson brought home six or seven specimens, but unfortunately 
these and many others of his moths got more or less broken, owing 
to some beetles getting loose and rattling about amongst them : 
the following, however, fortunately came to hand in splendid 
condition* 

A R c T I 1 D JS. 

Charidei^as. 

11. PoMPOSTOLA SMARAGDINA, Sp. 0. 

Wings blue-black, the basal fifth and the costal border to the 
end of the cell mottled with brilliant metallic emerald-green spots 
and dashes ; two cuneiform spots, confluent behind, within the cell, 
the inner one metallic green, the outer one hyaline white, richly 
glossed with emerald-gretn ; a quadrate green-glossed hyaline spot 
immediately beyond the cell ; a long oblique tapering green-glossed 
hyaUne streak from the median vein just below the double discoidal 
spot almost to the external angle; in some specimens, however, 
this streak is widely interrupted in the middle, leaving only two 
small spots ; a subcostal metallic green streak, from the centre of 
which a transverse irregular green*^gIo8sed hyaline band runs alm^t 
So outer mai|^ at about apical fourth ; ccMitid border of seooadiMries 
m(am brown ; a midl hyaline white subcostal spot, followed by a 
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metallic emerald-green streak ; an oblique cuneiform trifid green- 
glossed hyaline-white spot across the middle, two large patches 
almost filling the interno^median and the abdominal areoles, and a 
minute spot near outer margin on the second median interspace ; 
thorax blue-black, frons and vertex of head nietallic emerald-green ; 
collar above with two large spots of metallic golden green, a tri- 
angular dorsal spot of the same colour ; posterior half of patagia 
metallic fiery copper ; metathorax and the two basal segments of 
abdomen metallic golden green : the two following segments deep 
brick -red edged with black ; remaining segments blue-black, banded 
in front with metallic emerald-green ; primaries below purplish 
towards the base, otherwise nearly as above; secondaries with a 
broad metallic-green costal stripe from base to apex ; pectus bronze- 
brown sprinkled with metallic-green scales; legs blackish brown, 
the coxa 3 of the first pair and the tibiae of the other pairs with a 
large white spot ; venter blue-black, with two unequal central white 
spots. Expanse of wings 32-41 millim. 

Slopes of Kilima-njaro (E. J, Jackson and Bis7iop Hanninffton). 

The examples collected by liishop Hannington are smaller and 
have the markings on their wings smaller and narrower than in the 
type collected by Mr. Jackson. 

LlTHOStlDiE. 

12. LePIRTA LIMBATA. 

Near to i. panduJa, Boisd. {Byphlehia trimenih Feld.) ; larger, 
of a deeper orange-ochrcous colour ; the black border wider, that of 
primaries occupying two fifths instead of less than one third of the 
external area, its inner edge more oblique, that of secondaries about 
one third wider. Expanse of wings 24 millim. 

Kilima-njaro {F. /, Jackson). 

We bare L. pandula from Delagoa Bay. 

Two interesting species of ChahoBiidce collected by Mr. Jackson 
have been separately described. Of the Liparidte one species, Aroa 
discalis, Walk., is in the collection ; hitherto we have only received 
it from the Cape and Natal. Amongst the Noctiiites Eurkipia 
bowkeri and Asymhaia roseiventria^ or species scarcely distinguishable 
from the latter, were obtained, as also the handsome but common 
Hypopyra eapensis. 


3. On certain points in the Visceral Anatomy of the 
Lacertilia^ particnlarly of Mofdtor, By Fbakk E. 
Beddard, M.A., Prosector to the Society^ Lecturer on 
Biology at Guy^s Hospital. 

[BMeived Febniaiy 7, 1888.] 

The present paper contains the reanlta of some investigatiofsi into 
the visceral anatomy of the Lacertalia ; the ipedmens were in every 
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case from the Society’s collection. The points which I have par- 
ticularly studied are two : — (1) the bile-ducts, which are curiously 
complicated in Varanus^ (2) the relations of the peritoneum to the 
enclosed viscera. In respect of both these points the Yaranidee differ 
very strikingly from all other Lacertilia ; but as the number of 
genera which I have been able to investigate is small, I can at present 
only put forward tentatively a suggested emendation in the current 
schemes of classification of the Lacertilia. 


1. Peritoneum. 


In Iguana the body -cavity is a spacious pleuroperitoneal cavity 
lined by peritoneum, which, as in Lacerta^ is deeply pigmented 
posteriorly ; tins cavity is partially divided into two, right and left, 
halves by the umbilical ligament (fig, I ) ; the heart is surrounded 
by a special serous sac, the pericardium ; beyond this there is no 
subdivision of the body-cavity. It is commonly stated that the 
diaphragm is unrepresented in the Lacertilia ; the attachment of the 
pericardium to the narictes may, however, as has been suggested, be 
an indication of such a structure. 

In Monitor (fig. 2) there is some little difference ; when the body- 
walls are cut open and reflected, the alimentary viscera are not exposed 
as they are in Iguana. A loose membrane covers these viscera ; the 
membrane looks as if it were simply the lining peritoneum of the 
abdominal cavity which had got separated and detached from the 
abdominal parietes ; this is, however, not the case ; an examination 
by the aid of the microscope showed clearly that a layer of peritoneum 
covers the abdominal musculature, and is quite distinct from the 
horisontal membrane j in Varanua griseus the peritoneal layer was 
particularly distinct, for the reason that it contained numerous 
pigmented corfiuscles. For the greater part this membrane is free 
from the ventral parietes; anteriorly it is attached to the median 
ventral line ; dorsally it is attached along the spinal column ; here 
and there it is also attached to the lateral parietes by membranous 
bands. It passes over the lobes of the liver and the stomach, and 
shuts off toe lungs from the abdominal cavity. The umbilical 
ligament dividing the two liver-lobes is present as in Iguana, and is 
attached to the dorsal side of the horixoiital membrane. This 
horiaontal membrane also separates the kidneys from the reproduc- 
tive glands ; the latter lie internally to it ; the kidneys are placed 
outside it. The ventral surface of this membrane bears a vein of 
some size, the anterior abdominal vein. The fat-body when pre^nt 
lies below the membrane, and is therefore shut off from the abdominal 
cavity. 

I found this membrane present, with the general arrangement that 
has been above stated, in 

Manitw gouldi* 

Monitor bengalennM. 

Varanus 

Faranus nilaticui. 


Varanui griaein* 
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On the other hand a large number of Lacertilia agree, in the 
structural features that have been referred to, with Iguana* 

I have had the opportunity of examining the following genera and 
species : — 

Laceria* 

Uroma€(ix kardwiekiu 
Vromantix spinipes, 

Tdus teguexin, 

Cyclodvs gigas. 

Iguana tuberculata* 

Cyclura nubila, 

Plestiodon auratus. 

Trachydosaurus rugotus. 

In all of these there is a general agreement with Tgua»a ; the 


Fig. 1. 



Jjt Liver ; I, intestinef ; pari^ layer of periioneam and umbilioal ligameot 
mdieated py a dotted line. 

horisontal membrane is absent fbr the greater part ; when the fat- 
body is present it lies in the hinder region of the abdomen, from 
which, however, it is cut off by a membrane; this presumably 
represents the posterior region of the horisontal membrane in 
Faranus and Monitor* Other than this there is no trace of the 
horisontal septum in any of the Xkards whose names are given in 
the second list. 

In Laceria, Cyclura, Vr&mactir, and JMus the umbilical ligament 
IS present vrith die same relatbim as in Iguaaa ; it only varies in the 
greater or less extent of its attachment to the ventral median lines 
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In Cyalodui gigas, however, there is a curious difference ; the 
umbilical ligament is double, two distinct membranes passing between 
the liver and the ventral parietes ; these unite anteriorly into a single 
membrane ; the right-hand one probably represents the single 
umbilical ligament of other Lizards, since it bears the vein. As I 
found this in two specimens, it may be regarded as characteristic. 

In Plestiodon auratua a fine tendinous line traverses the lower 
surface of the liver, running parallel to the attachment of the 
umbilical ligament ; this is very probably the rudimentary represent- 
ative of the second ligament present in Cyvlodus, These two genera 
are commonly assigned to the same family (Scincidse). 

In Trachydosaurua rugoaua, another member of the same family, 
the disposition of the umbilical ligaments is identical with that of 
Cyelodua. 

These points of difference between the Scincidm and Lacertidse, &c., 
do not seem to me, for reasons which will he brought forward 
presently, so important as the presence or absence of the horizontal 
septum ; the presence of this separates the Varanidse from all other 
Lizards which I have been able to examine. It is, in any case, 
opposed to the association of the Yaranidae and LacertidiB into a 
suborder Fissilinguia. 

I can find no statement about this structural feature, which 
separates the Varanidee from other Lacertilia, in any text-1 moles to 
which I have had access ; there is nothing, so far as I can ascertain, 
in the Treatise on the Ijacertilia, by Prof. Hoffmann, which occupies 
part of Volume vi. of Bronn’s ‘ Thierreichs/ Prof. Ilolleston, in 

nis * Forms of Animal Life * states that ** the lungs in the 

Loricata (:s5Che]onia and Crocodilia) differ from those of other 
Reptiles in not projecting freely into the general cavity of the Imdy, 
dissepimental processes of peritoneal membrane separating them 
from it, and foreshadowing thus, as also by their possession of 
intrinsic muscular fibres, the diaphragm of warm-blooded anirnnJs.” 
Hoffmann, in the work referred distinguishes tlie Crocodilia 
from the remaining Saurians, by virtue of the fact that the latter, 
instead of having the body-cavity divided into numerous compart- 
ments, as in the Crocodilia, possess only two sacs, the pericardium 
and the peritonaeum ; from the latter is derived the covering of tlie 
lungs/’ Both these writers, however, quote a paper by Hriicke *, 
which is chiefly devoted to a statement of the fact that in Faranua ^ 
the mesenteries contain unstriated muscular fibres ; in this paper, 
however, Brucke remarks that the muscular fibres of the umbiltcal 
ligament are continued into a membranous diaphragm (**hautige 
Zwergfell ”). Whether this diaphragm represents the horizontal 
septum which I have described in this paper as existing in Furanua^ 
I am unable to say, as there is no further description of it. Evidently, 
however, Profs, RoUeston and Hoffmann have not interpreted Brooke’s 

* Introductioa, p. lx. » P, P22, 

• Wiener Sitzungsber. vii, p. 24fi, 

^ Leydig hae ettwequently ehown that this hetdi good in fbe ease of other 
Lizards, 
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statements in this way, unless, indeed, the last half of the sentence 
from HofFmaiin, quoted above, may be held to imply that the lungs 
are shut off from the abdominal cavity by a membranous partition. 
I should myself consider that these words only refer to the reflected 
layer of peritoneum which covers each lung; this is, of course, quite 
a different thing from the horizontal membrane in Varanus, which 
shuts off both lungs from the abdominal cavity. 

I find, however, in an account of the dissection of a Monitor 
published in the very first volume of the ‘ Proceedings ’ ‘ of this 
Society, by Dr. Martin, a couple of sentences which in all probability 
do refer to this structure, which, so far as my experience goes, is 
so highly characteristic of the Monitor Lizards and of that group 
only. The author writes : “ the chest is divided from the abdoriieti 
by a partial membranous diaphragm attached to the parietes of the 

abdomen by numerous strings or filaments the liver lies in 

the abdominal cavity just below the diaphragm.’’ There is, however, 
no further remark concerning the structure in question ; it is not 
emphasized as a peculiarity of the Monitor nor is it compared in any 
way with what I believe to he an homologous structure in the 
Crocodilia. 

This horizontal septum closely resembles a structure in the Croco- 
dilia (fig. 3) which has been described by Prof. Huxley^ as well as by 
others : this consists ot a ineinbratie, partly muscular, which is 
attached to the pubis and to the abdominal parietes behind, and in 
the median dorsal line to the buckhoue ; it entirely envelopes the coils 
of the intestines, so that they are not visible w’hen the body-wall is 
cut through. Anteriorly this muscular expansion is attached to the 
fibrous compartincntH in wliich are lodged tlie stomach and the two 
lobes of the liver ; the lungs are thus shut off from the abdominal 
cavity ; this membrane hears on the ventral surface the anterior 
abdominal veins : there is evidently a close similarity, so far, between 
the Crocodile and the Lizard ; furthermore in both animals the 
lateral regions of the membrane are connected writh the lateral 
parietes by fibrous bauds, and in both the fat -body lies outside of the 
membrane and outside of the abdominal cavity ; the reproductive 
glands and the kidneys have a similar relation to the membrane in 
both types ; in the Oocodile as in the Lizard the reproductive 
glands and the kidneys are separated by the membrane ; the former 
lie within, the latter without, the abdominal cavity. The only 
differences are that in the Crocodile the membrane is largely covered 
by muscular tissue, and that inst^d of simply passing over the liver 
and stomach, it becomes connected with special sheaths enveloping 
tlicse several organs. In these poiute the Crocodile, as Prof. Huxley 
has pointed out, resembles birds. 

The above considerations point, in my opinion, to an unmistakable 
resembisnee between the Monitor Lkards and the higher Sauropsida, 
a resemblance which is, perhaps, a little unexpected. There has 
never, so far as I am aware, been any doubt as to the thoroi^hly 
LaoertUiaii nature of the Varanidm ; in «U the schemes of olassifica- 
» F. Z. S. 1831, p. 138. * Z. a 1882. p. Wa 
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tion of the Lacertilia with which 1 am acquainted there ia no 
tendency to separate the Varanidse from other Lizards, although it 
is true that Mr. Boulenger remarks upon them as forming ** a 
perfectly isolated group K He does not, however, lay weight upon 
this opinion by separating the family in any way; it is, indeed, 
particularly associated in his scheme with the Helodermatidae, 
Zonuridse, Iguauidse, &c. I have not yet had an opportunity of 
studying the structure of Heloderma ; and such papers as have been 
published upon the anatomy of this genus do not touch ufmn the 
points to which I have directed attention in this communication. 1 
cannot, however, agree to such a close association of the Varanidw 
and Iguanidse as is proposed by Mr. Boulenger ; and other facts, to 
which I shall direct attention presently, point unmistakably to the 
isolation of the Varanidse, and perhaps to affinities with the Crocodilia. 

There is little reason to doubt that the Sauropsida lorm a group 
which have been derived from a single Reptilian ancestor ; this is 
allowed by Cope ‘^ except in so far as regards the Icthyosauria. 
Dr. Baur* derives all the Sauropsida from the Carboniferous 
Proganosauria, which, in his opinion, is a group of Reptiles, though 
Cope with some uncertainty assigns this same group to the Amphibia. 
Both these writers concur in the belief that the Rhynchocephalia 
(Hatteria) are the most generalized of all living reptiles, and most 
nearly represent the primitive stock from wbicli all existing as well 
as extinct orders of Reptiles took their origin. 

Dr. Baur is of opinion that the existing Lacertilia (and Ophidia) 
come nearer to this primitive stock than do any other orders of the 
Sauropsida, while Prof. Huxley * thinks that the differences between 
Hatteria and other Lacertilia have been made too much of. The 
visceral anatomy of Hatteria is certainly much nearer to that of 
Lacerta than to any other Sauropsidaii, and the Lacertilia as a 
whole are decidedly at a much lower grade of organization, as regards 
the viscera, than are either the Crocodilia and Aves on the one hand, 
or the Testudioata on the other. 

These considerations render the existence of Crocodilian affinities 
in Monitor more intelligible than might at first sight appear ; they 
also point to the conclusion that the difference in structure be- 
tween the Varanidse and other Lizards to which attention has 
been here directed must have existed in the ancestral Reptilian 
stock which gave rise to the existing Lacertilia, Crocodilia, and 
Aves ; I would argue, in fact, for the extreme age of a Beptiltau 
type closely allied to Faranus and Monitor, Can this type be 
Protoroeaurusl It is a Permian Reptile undoubtedly with near 
affinities to the existing Lacertilia, though with thecodont teeth as 
in the Crocodilia ; it has been stated that this Lizard approxitnatas 
closely to the living Monitors^. 

1 Ann. A Max. Nat. Hist xiv. (1884), p. 117. 

^ American Naturalist, 1885, p. 245. 

® Journal of Morphology, vol. i. p. 93. * Quart. Joum. Osol Soc. 1887, 

^ See, however, a paper on Pr&imjmtmM hy Seeley (Phil. Traiw. 1887), who 
does not allow any sjwcial Laoertilian affinities. 
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2. Bile-ducts, 

The accompanying drawing (fig. 4, p. 105) illustrates the very 
remarkable condition of the bile-ducts which characterizes Varanua 
salmtor\ the bile-ducts, both cystic and hepatic, form a highly 
complicated network, which is found in many serpents, but not, so 
far as I am aware, in any other Lizanl. This fact, however, is not 
new, but has already been recorded' by Pagenstecher, who, 
however, has not stated what particular species his observations 
referred to. I have therefore thought it worth while again to bring 
this matter forward, as 1 am able to state the exact species in which 
this structural peculiarity occurs. It is important to notice that it 
is only in Varanua aalvator that the cystic and hepatic ducts font) a 
network ; in the other species of Varanua and Monitor which 1 have 
had the opportunity of dissecting the bile-ducts are quite single, as 
in other Lacertilia: 1 find that Dr. Gunther, who has dissected 
Regenia ocellata^y It, atbigularia^ and Monitor niloticua^, makes 
no mention of any resemblance to Varanua aalvator; I conclude 
therefore that in the former species also the bile-ducts are single. 

In Alligator luciua (Bronn^s ‘Thierreichs,’ Taf. C. fig. 4) there 
appears to be just a trace of this network of bile-ducts. 

In the same work HofFmaiin refers to the similarity which the teeth 
of Monitor show to those of the Crocodilia in their development. Mr. 
Bouleuger has kindly directed my attention to a note in the ‘ Zoolo- 
gischer Anzeiger * (6d. x.), by Van Benimelen, upon the structure of 
the vessels of the neck in the Sauropsida. From his results it would 
appear that the Monitors differ greatly from other Lacertilia, and 
are, in fact, more aberrant than even Eatteria, These facts are all 
ill harmony with my contention that the Monitors should be widely 
separated from other Lacertilia, and some of them are by no means 
at variance with my belief that the Monitors show Crocodilian 
affinities. 


Summary, 

The principal facts recorded in the present paper and the 
conclusions to which they lead are as follows : — 

(t) The VaranidcD diffier from other Lacertilia in two important 
particulars : — in (i.) the occasional complication of the cystic and 
hepatic ducts, which form a network, (ii.) the presence of a fold of 
peritoneum, reflected from the lining peritoneum of the abdominal 
cavity, which surrounds the abdominal viscera. 

(2) This fold of peritoneum has its exact counterpart in Croeo- 
dilia and Aves, where, however, the subdivision of the ccelom into a 
number of separate cavities is carried on still further. 

(3) The Vaiwidse, therefore, alone (?) of existing Lacertilia show 
the first be^nnings of the stihdivision of the emlom, which reaches 
its extreme in the higher Sauropsida» 

' Wiivsburg Katurwifie. Zeitschr. i. p. 213. 

» F. 2. S. 1860, p. 60. » F. Z. a last, p. 109. 
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(4) These facts necessitate the separation of the Varanidse from 
the true Lacertilia into a group equivalent to that of, e. Rhyncho- 
cephalia. 

(5) It is probable, as generally believed, that the Lacertilia more 
nearly represent the primitive Reptilian stock than any other 
Sauropsida. 

(0) The particular resemblance between the Varanidee and the 
Crocodilia renders it probable that some Reptilian type existed in 
early Mesozoic or late Palaeozoic times, which in manv points, 
especially those enumerated in (I), resembled the existing Varanidae. 
From this type originated the Crocodilia, Uinosauria, and Aves. 


4. On a new Species of Elainea from the Island of Fernando 
Norohna. Hy tt. Bowdler Sharpe, F.L.S., F.Z.S., &c. 

[Receive January 18, 1888.] 

My colleague Mr. 11. N. Ridley, during his recent visit to the 
island of Fernando Norohna, procured several specimens of a Tyrant- 
bird, which is evidently unclescnbed. I propose therefore to call it 

Elainea ridlkyana, sp. n. 

Adult male. General colour above dusky olive- brown, slightly 
paler brown on the lower back and rump ; lesser wing-coverts olive- 
brown, tlje lower ones edged with white ; median and greater coverts 
dark sepia-brown, tipped with white, forming wing-bars; bastard-wing, 
primary-coverts, and quills dark brown, the latter edged with whity 
brown, the inner secondaries with white like the greater coverts, broad- 
ening towards the ends of the outer web ; upper tail-cuverts and 
tail-feathers dark brown ; crown of head crested, a little more 
dusky in colour than the back, with a concealed white streak in the 
centre ; lores dull ashy ; featliers round eye and ear-coverts dark 
olive-brown { cheeks ashy grey, with an olive tinge; throat ashy 
whitish ; fore neck and chest ashy grey, with an olive tinge ; breast 
and abdomen pale sulphur-yellow ; sides of body and flanks ashy, 
washed with olive ; thighs yellowish, with brown bases ; under tail- 
coverts pale sulphur-yellow ; under wing-coverts and axillaries pale 
sulphur-yellow; quills below dusky, |)aleashy olive along the inner 
edge. Total length 67 inches, culmen 0 6, wing 3*25, tail 2*9, 
tarsus 0*8. 

JEfui. Island of Fernando Norohna (liidley). 

This species approaches Elainea pa^ana (Licht.) in general ap- 
pearancci but is a much darker bird, with dusky brown head and 
ear-coverts, and is at once to be recognized by its conspicuously 
longer bill. 
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5. On the Caves containing Edible Birds’-nests in British 
North Borneo. By D. D. Daly, Assistant Resident, 
British North Borneo *. 

[Beceived February 2, 1888.] 

The increasing attention to valuable products of trade in new 
countries has led me to prepare the following notes on the Birds’- 
nest Caves of Northern Borneo gathered during a residence of nearly 
five years in that country. The number of caves that are known to 
be in existence up to date are referred to in the order of their size, 
wealth, value, and importance both as regards the quantity and 
quality of the nests. Many of these mountain>caves have been 
visitea by Europeans since the establishment of British North Borneo 
as a Colony under Royal Charter in November, 1881 ; but there are 
a few that are so inaccessible amid inland mountains and among 
semi-hostile tribes that they have not yet been explored, and are 
only alluded to from native information. 

The edible nests of the Swift {OoUocalia fuciphaga) are valued in 
China only ; to the European palate birds’ -nest soup has an insipid 
taste. 

Many theories, some of them absurd, have been propounded 
with respect to the mode of formation of the nests ; it may, however, 
be laid down as indisputably proved by experts that the nests are 
made by the Swifts of their own inspissated saliva The nests have 
been carefully analyzed by chemical experts, and no traces of vege- 
table matter have been discovered. The thready mucus is worked 
up by the Swift from the salivary glands in its neck. 

The strings of mucus are plainly visible in the nests which I have 
the pleasure of exhibiting at this meeting, and which were brought 

^ In the diBCUsnion which followed the reading of this paper, Mr. W. H. 
Treacher (late Governor of Britiuh Nortli Borneo) pointed out, in reference to 
Mr. l)aly*B easplanation of the diflerences in the colour and value of tlie nests, 
that Sir Hugh Low, writing on Sarawak about 40 years ago, maintained tliat 
two distinct varieties of birds fonned the white and the black nests respectively, 
tbe latter being a smaller dull -coloured bird, generally ibund in the inland 
caves, and the former a large bird, of livelier colour, with a white belly, and 
found in the caves near the sea-shore ; and that the natives of whom he bad 
inquired, corroborated Sir Hugh’s statement; he also pointed out that the 
Sigalong caves yielded almost entirely white nests, while those of Madai, close 
bv, were almost all black ones. In the Gomanton series some of the caves 
always yidded black nests, and others always white ones, although the nests in 
all were collected with equal regularity. The Hon. Ralph Aberoroinhy said 
that when he visited the Gomanton oaves tbe natives showed him three 
diderent-sized eggs, and said tbe largest was the egg always found in the white 
nests ; he added that a German naturalist, who had resided in Palawan, had, 
however, given him an explanation similar to Mr. Baly’s. 

Mr. Solater said that only one kind of Swift had been sent to him from 
Borneo for identification, and that that, as determined by Mr. Sharpe (see 
P. Z. S. 1886, p, 54), was CoUiUicUiafumphaga ; ho suggested that the Company’s 
officers might eanily settle the question by procuring specimens and sending 
them home for determination, and urged them to adopt this plan. 

• See Mr. H. Pryor’s paj>er on this subject, P. Z. S. 1884, p. 632 and the 
accompanying footnote. 
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by me last July from North Borneo. They were taken from the 
Tatalahan Caves on the west coast. 

The later geological formation of British North Borneo^ superin- 
cumbent on the granitic and older rocks is a slate composed of sandy 
and muddy sediments with occasional intercalated zones of limestone. 
In the caves found in these limestone deposits the Swifts make their 
homes, and build the nests so much coveted by the Chinese. The 
demand for these ingredients of gelatinous soup is constant among 
the wealthier Chinese, and the supply is extremely limited ; the pro- 
duct is consequently of increasing value as a luxury. There are 
three qualities of these nests : — 

1 . The white nests, which are gathered before the bird has com- 
menced to lay any eggs, and which are composed of a clear trans- 
parent mucilaginous matter, with very few feathers mixed with them. 

2. The red or grey nests ^ which are partly mixed with feathers, 
in which eggs are sometimes found, and which have to be cleared of 
much extraneous matter. The part of the nest adhering to the 
limestone is sometimes tinged with pink. 

3. The black nests, which are much mixed with feathers. Some- 
times fledglings may be found therein. These nests have been over- 
looked at the previous gathering, and have darkened or deteriorated 
from exposure to water and to the atmosphere of the caves. The 
partial decomposition of the mucous matter renders them the least 
valuable. 

The following market-quotations of the birds* -nests are taken 
from the * British North Borneo Herald,* of 1st December, 1887. 


birds -nests, best, per catty $16 

„ „ 2nd quality „ 9 

M red „ / 

„ „ common „ l*80cts. 

Black birds’-nests, best, per picul $80 

„ „ 2nd quality „ 50 

„ „ 3rd quality ,, 40 


to 


$12 

7 

5 

2 


The following are the names of the principal mountains contain- 
ing caves to which the Edible Swift resorts for the purpose of 
breeding, so far as they are yet known : — 


No. 1. Gomanton. 

„ 2. Madai. 

„ 3. Sigalong. 

„ 4. Baturong. 

,, 5. Batu Timbaug. 
„ 6. Senobang. 

„ 7. ObangObang. 
„ 8. Tatalahan. 

„ 9. Bod Narkiow. 


No. 10. Butong. 

„ 11. Bukit Malingai. 

„ 12. Pigton. 

„ 13. Bahalla. 

„ 14. Ulu Sembakong. 

„ 15. Waleigh-waleigh, Kin- 
oram River. 

,, 16. MantananL 


^ When the nests are left untaken for too long a period after they 
have been built, the j^rt or liitige adhering to the limestone first turns red. 
then black, and finally the nest drops to the ground, ofl«ktinies with young 
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No. 1. The Oomanton Caves, near Sandakan, East Coasts are 
by far the most extensive and rich in quantity and quality of birds - 
nests. These limestone caves are reached from Sandakan, the 
capital of British North Borneo, by ascending the Sapagaya River, 
which flows into the vast harbour of Sandakan, and from the head 
of the navigation of the Sapagaya by a jungle-track, 7 \ miles in 
length, to the Gomanton caves. These caves can therefore easily 
he reached in half a day from Sandakan. Marching along the 
narrow track, between green walls of tropical jungle, the traveller at 
times takes breath to notice ferns, lycopodiums, pitcher-plants, 
and orchids that love the shade of valuable hard-wood forest 
trees. The crow of the Argus Pheasant frequently breaks the 
SI illness, and the monster ape, the “Orang utan ’’ (in Malay 
“Mias'*) looks down with surprise at the passing wayfarer from 
lofty branches overhead. As the caves are approached, half a mile 
off, the air is strongly impregnated with the odour of guano, 
of which there are valuable deposits; then slippery, moss-grown 
limestone boulders are scaled until the entrance, “ Simud Putech ** 
(Malay for “ white entrance is reached. This porch is situated 
at an altitude of 570 feet, by aneroid, above the sea, and being 30 feet 
high by 50 feet wide, presents a noble entrance. Leaving this, a 
further climb of 500 feet brings the traveller to the summit of the 
Gomanton Caves. Peering down a small aperture, a magnificent 
cavern variously estimated at 850 to 900 feet in depth, or upwards of 
twice the height of St. PauPs, London, is disclosed. The native 
climbers descend from this hole, holding on to a network of rattan 
ladders that spread over the limestone roof of the vaults ; as seen 
from the floor of the cave, the collectors appear like flies as they 
clamber about in tl^eir perilous work. Here, on the summit, there 
are some cocoa-nut trees, lime trees, and a plateau of grass. A grand 
panoramic view is unfolded, Sandakan harbour and distant cloud- 
capped ranges being prominent. Looking down from the plateau, 
there is a precipitous cliff inviting the weary mind with suicidal 
intent. Let us descend again to the Simud Putech entrance. It is 
very steep and slippery work ; suddenly a vast dome-shaped cham- 
ber is entered. This dome is honeycombed with other domes, all 
of which have their native names, as precise as the nomenclature of 
the leading thoroughfares into Trafalgar Square. The vaulted cor- 
ridors leading to this dome are about 150 feet high. Let no man 
enter these caves without torch or candle, as there are dangerous 
fissures. In this, the Simud Putech cave, looking to the left, a 
dark abyss, known as the Simud Itam (Malay for “ mack entrance *’) 
Cave, is pointed out by the guide; its depth is estimated at 400 feet. 
The Bimud Putech Cave is coated with a layer of Swifts* guano from 
5 to 15 feet in depth ; it is less valuable than the Bata* guano in the 
Simud Itam and other caves. 


SwIftleU in them. These nests having been overlooked of being i|iaeeesalble to 
the inexpert olimlyr, are used by the birds for laying their eggs and rearing 
yimng ones year alter year, until they turn Mack and worihleia. 
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No. 2. The Madai Caves, Darvel Bay, East Coast. 

In July 1884 I visited these caves in company with Governor 
Treacher. The approach to the shore in a steam-launch was 
intricate work, as many coral patches obstructed the entrance. 
Having anchored at the mouth of the Tucgabuah River, we 
paddled up for about an hour and landed. A three-mile jungle-track, 
much broken up by Elephants, Rhinoceroses, wild Cattle, and 
wild Pigs, brought us to the entrance of the caves, which is on a 
level with the surrounding country. The limestone walls rose 
rugged and precipitous, and glittered in the light of the morning sun. 
As we entered, there were flights of Swifts whizzing and flitting past 
our heads, and we found many of the young birds, tied together by 
the wings, lying on the floor ready to be carried away for food by 
the collectors. These men belong to the Erahan tribe, and we found 
some twenty of them living on stages inside the caves. They 
handed to us torches and beea’-wax tapers, which were most welcome 
as we clambered in the murky darkness over the slippery limestone 
boulders. In the hollows of the floor there were thick layers of 
guano, which was saturated with the rain-water that percolated 
through the limestone ceiling ; the result was that we were fre- 
quently immersed up to our middle in these offensive deposits. 

Unlike Gomanton, which boasts one monster cave, Madai pre- 
sents a series of chambers, about 150 feet in height, connected with 
each other by narrow passages. There are very few Bats, the Swifts 
having taken possession of the most advantageous nest-building sites 
and being evidently too numerous for the un remunerative mammalia 
to lead a peaceable existence. 

As we walked through the six caves, the collectors pointed out 
to us 23 ** lohangs,’’ as they are called by the natives. These are 
domes or vaults, each one of which is owned by a separate pro- 
prietor. The natives say that 20 of these vaults contain black nests 
only, and that three vaults only hold white nests. 

This would denote, as native information frequently asserts, that 
there are two kinds of Swifts, viz., one that builds black nests and 
the other white nests. In fact some natives maintain that there are 
as many as four different kinds of Swifts. Further investigation is 
required to clear up this question. 

There are three collecting- seasons in one year ; the last season 
yields nests of an inferior quality to the other two. The total 
harvests of both black and white nests are valued at Si 5, 000 per 
annum. 

No. 3. The Sigalong Caves, Darvel Bay, East Coast, are situated 
about 21 miles S.E. from the Madai Caves, and are approached 
through coral reefs. The chambers are low, and the openings are 
small and difficult to enter for Europeans. 

The native collectors enter some of these limestone caves by loop- 
holes from the summit, which is about 250 feet above the surrounding 
country. There is a preponderance of Bats over Swifts, but the depo- 
sit of guano is not so large as in the Gomanton and Madai Caves. I 
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was only able, owing to darkness coming on, to visit a few of these 
caves; the Erahan collectors said that there were 14 of them, and gave 
us the names of the proprietors and the yield of nests of each cave. 

The Sigalong caves have all white nests> and the harvest is 
valued at $12,500 per annum. 

No. 4. The Baturong Caves, near the Madai Caves, Darvel 
Bay, East Coast, were first visited by Mr. F. G. Callaghan, the 
Assistant Resident of Darvel Bay^, in July 1887, and the following 
extract from his official report will be of interest : — 

The next morning we started for Madai, but, only being able to 
get four Ehrans as baggage-carriers, the greater portion of our stores 
was left in the boats. 

** Reaching Madai at about 1 0 o’clock, I obtained a party of 
fifteen Ehrans, and started for Baturong at 12. The track lies at 
the back of Madai and passes close underneath the high hill called 
Pigtong, and also near another range of the name of Gelass. This 
latter bill used to produce birds -nests, but for some reason has not 
been worked for thirty seasons (?). The nests were of both kinds, 
black and white. The track lay through flat and rather swampy 
ground with outcropping of limestone in several places. We halted 
for the night at the Kiten River. Sri Rajah, who accompanied us, 
followed as a guide. 

** Leaving the next morning at daybreak, we ascended a gradual 
slope for nearly an hour, the jungle full of durians, langssats, and 
other fruit-trees. For about another hour we continued along this 
range, called Bukit Telang, of about 400 to 500 feet high, direction 
E. byS. 

** On leaving the hill, we met the following tributaries of the Tinkayu 
Kiver — the Bitaspalino, Natunde-Batas, Segas, and Binnan rivers, all 
of which are of fair size. The Tinkayu is a fine river, but is not navi- 
gable to this point, owing to large rapids and falls. The natives say 
it is about six days’ paddle up from the mouth to the first rapids, 
the noise of which we heard. 

“ The country is very flat between these rivers, and, owing to the 
heavy rains, a good deal inundated, making travelling very difficxilt. 

We reached the Baturong Caves at 2.30 and found the Tedong 
people had all left, probably four or five days before. Baturong is 
a hill about 2000 feet high, nearly perpendicular; it appears to be 
all of white glistening limestone. It contains fifteen * loban(|i ’ or 
holes, out of which Suggin and Selagas appear to be the most valu*^ 
able, producing seven and four catties of white nests yearly respec- 
tively. These two holes are wcurked three times a year, but the 
remainder only once. The estimate in the * Herald, of Septem^ 
bet 1884, gives the out-turn at one picul yearly, hut 1 do not believe 
that more than twenty catties or so are gathered* The cntmuce to 
the cave is about 40 feet ftom the ground, a large tree gromng 
up alongside the rock affording a Idnd of ladder, and firotn the 
branehci of the tree a kind oi auspeimktn-bridge to the cave has 
beeer made. I did not attempt thermro to enter the caving which, I 
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was iiiforrnecl, are nearly twice as high as Madai. A stream of 
good water flows just below the cave. 

No. 5. The Batxj Timbang Caves are situated at the head of 
the Qiiarrnote River, a branch of tiie Kinabatangan River, East Coast, 
and are almost inaccessible when the Quarmote River is in flood, on 
account of dangerous rai)ids. During other seasons the journey 
from the Kinabatangan to the caves can be accomplished there and 
back in a fortnight. When I visited the Quarmote in September 
1884 it was impossible to stem the flood. The chief. Rajah Tunh 
Dorkas, concurred that a road would be a great advantage, inas- 
much as three seasons for gathering the nests would then be avail- 
able, and the nests would all be in good order and of higher value. 
At present there are two seasons — one dry, when the nests are 
picked and in fair order ; the other when the rains are on, which, 
percolating tine limestone vaults, trickle into and damage the nests. 
When the rainy season lasts an unusually long time and the caves 
cannot he reached, the nests are left on the walls for too long 
a period and become black and nearly worthless. Men are fre- 
quently drowned over the cataracts. There are many vaults in 
these caves, and the chief told me that he had gathered 15 catties 
(= 20 lbs. avoirdupois) of white nests, and one picul (= 133^ lbs.) 
of black nests from one vault alone during the last season. The 
expenses of collecting are considerable. When the collecting-season 
lias arrived, a fleet of flat-bottomed boats start from the Kinaba- 
tangan River ; sometimes there are as many as 90 boats, and allowing 
fi\e men to each boat, the force would number 450 men. As there 
is no currency in silver or copper, all these people are paid in birds’- 
nests, which come into the traders’ bauds and flud their way to 
Snndakan. 

The Batu Timbang Caves had been abandoned for some years 
until the British North-Borneo Company proclaimed the Royal 
Charter in 1881. There are powerful" tribes in the interior, the 
principal one being the Tingallans, who are head-hunters, and the 
collectors were decimated year after year. Since the advent of the 
British North-Borneo Company, the people have been able to work 
the caves without molestation. 

No. 6 . The Senobang Caves are situated on the Upper Penun- 
gah River, a tributary of the Kinabatangan River, East Coast. The 
late much-lamented *Mr. Frank Hatton, in 1882, made a gallant 
attempt, in the face of hostility from the Tungara tribe, to visit 
them. The savages were conciliated, chiefly by his pluck and tact ; 
but the floods swept away and destroyed some of his boats over the 
rapids, and he was most unwillingly compelled to do that which 
explorers are so loath to do, viz., turn back. 

In October 1884 1 made two attempts to reach these caves, but 
was overpowered by the heavy rains which swelled the river, and 
over a cataract 1 lost part of my provisions, a rifle, and all my 
coofciug*utensils. The time will come when roads laid out by the 
Proc. Zool. Soc. — 1888, No. VIII. 8 
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British Nonh-Borneo Company will give access to the Batu Tim- 
bang, Senobang, Uln Sembakoog, and Obang Obang Caves, which 
are all situated to the south of the Kinabatangan River, and then 
the real output of the caves will be ascertained, and the harvests of 
birds’-nests, collected, as in Java, under European supervision in 
proper seasons, will be enhanced in value. 

No. 7. The Obang Obang Caves are situated on the Melikop 
River, a tributary of the Kinabatangan River, East Coast, about the 
centre of British North Borneo, and connecting the east and west 
coasts by the palaeozoic zone of insular limestone mountains. 

The aneroid, at the mouths of the caves, gave a reading of one 
thousand eight hundred and ten feet above sea- level. The last half- 
hour’s walk was over limestone boulders, and the air was strongly 
impregnated with the odour of Bats’ guano. 

The first cave is the mo&t valuable, but it can only be entered by 
experts in climbing. 

The entrance is a small hole, about four feet by four, which is 
closed witli a wooden grating, for the purpose of attracting atten- 
tion to the spot. 

Every two months this doorway is opened, and the climbers let 
themselves down into the caves by means of rattans, and gather all 
nests, both large and small. 

The “take” or collection varies much in diflFerent seasons, this 
principal cave yielding from eighty to two hundred and fifty white 
nests, worth $16 a catty, per season. 

One season lasts only two months, making six seasons in the year, 
the same periods of seasons are also observed at the Senobang cavern, 
Ulu Penungah. This is quite different from the duration of the 
seasons at Gomanton, Batu Timbang (river Quarmote), Madai, and 
Sigalong Caves, where there are only two or, at most, three seasons 
ill the twelve months. The Tungaras agree that by collecting fre- 
quently they procure white nests in first-rate order, though some 
of the nests fetch a higher price from the Sulu traders than those of 
Batu Timbang. 

1 noticed a great scarcity of Swifts ; this may be attributed to 
these frequent takings of nests, which prevent the birds from breeding, 
whereas in the other caves of North Borneo where the collections 
are less frequent, an immense number of birds are found. 

On* the other hand, where there are only two collection^ per 
annum, and especially during the rainy season, many of the nests 
are found to be half rotten, particularly that part of the nests that 
.adheres to the wall, and full of feathers and containing eggs, from 
having been left too long on the walls before collection. 

The ** Obang Obang” range, which contains the caves of that 
name, runs about north and south and is half a mile in length. 

There are seven entrances ("lobang’*) from the top of the hill, 
and they are all close together. Five of the caves do not contain 
any nests, no Swifts, but only Bats, inbabiting them. ^ 

The first 1 have already allddedto, and the last was the only one 



1888.} EDIBLE BIRDS*-NESTS IN BRITISH NORTH BORNEO. 115 

that could be entered. This is a small cave, the chamber itself 
only about fifty feet high, and containing both Bats' and Swifts’ nests. 

I visited these caves in October 1884 and found that only ten 
Swifts’ nests had been gathered that season. 

The Bats’ nests are similar in form to those of the Swifts, but are 
made of moss only, which the Bats pick off the limestone boulders 
outside. 

I had Malini with me, the man who had successfully scaled the 
interior of the Gomanton Caves ; he went down to No. 1 of these 
Obang caves, but unfortunately could only find a few young nests 
just being formed in the crannies and cracks of the vault, the 
season’s nests having already been gathered. 

The tribes who inhabit this part of Borneo have a certain specified 
law of succession as to the gatherers of the nests, and the honour 
is taken in turn by the chiefs and their several relatives. 

It is probable that, with a little rest and freedom from intrusion, 
the Obang Caves might become very valuable to the colony. I was, 
I must own, somewhat disappointed with these caves after what 
I had heard about them. I proposed to the people that, inasmuch 
as the Government afforded them protection on the Kinabatangan 
River, which enabled them to trade and live in security, they should 
in return pay a tribute of one third of all birds’>nests taken out of 
the caves. This was cheerfully assented to. 

I found the yield of the month previous to my visiting the district 
had been 150 nests, and of these 50 were at once handed over 
to me. 

No. 8. The Tatalahan Caves, on the Padas River, West Coast, 
are as yet unvisited by Europeans ; but I have seen white birds*- 
nests of the best quality brought to Mempakol, the capital of Pro- 
vince Dent. 

No. 9. Bod Narkiow Caves. This paper, relating, as it does, 
chiefly to the edible birds’-nest caves on the Kinabatangan River, will 
show that that river is very rich in caves. Amongst others I may 
briefly allude to those reported at Bod Narkiow. Though I did not 
visit them, there is every reason to suppose they exist. The formation 
of the country is favourable to the supposition, and the folklore of 
the natives alludes to the fact that at Narkiow such caves are found. 

No. 10. Butonq Caves. Much the same kind of obscurity hangs 
over the history of the Butong Hill Caves. Time would not allow 
me to explore the district in their neighbourhood. So 1 contented 
myself with offering Si 00 to anyone who would bring me reliable 
information about them. 

No. 11. Bukit Malingai, a sandstone mountain, holds birds’- 
nest caves, but an entrance to them has not yet been discovered. 
There is a strong smell of guano near the summit. 

No. 12. PiGTON, a limestone hill, Darvel Bay, is as yet uo- 
visited* 


8 * 
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No, 13. Bah ALLA Island, off Sandakan Harbour, contains both 
black and white nests, the collection of them being farmed out by 
Government. The apertures are in the face of a precipitous sand- 
stone cliff, some GOO feet high, and are entered from the summit, 
the climbers being lowered down from the top by ropes. 

No. 14. Uld Sembakong Caves. Natives informed me of some 
valuable caves on the Sembakong River, which empties itself into 
Sebuco Bay, East Coast ; these could only be visited by going 
through the country with an aimed force, as some of the head- 
hunting tribes are hostile. 

No. 15. Some caves at Walejgh-waleigh, Kinoraw River, a 
tributary of the Bongon River, a part of the northern Kinabalu 
watershed ; these were visited some years ago by the late Mr. 
Frank Hatton. 

No. IG. Mantanani, These caves are situated in a group of 
uninhabited islands of that name, about 20 miles off the north-west 
coast of Borneo. Both white and black nests are taken, the collec- 
tion being in the hands of two Borneo tribes who collect in alternate 
seasons. 

1 have now enumerated all those caves that are known at present. 
Doubtless this vast territory contains others perhaps richer than 
these, and in the course of time, when the country is more fully 
explored, we shall be able to fix their position definitely on the ma|) 
of British North Borneo. 


(5. A Note on Ornithoptem victoriw, Gray. 

By OsBERT Salvin, M.A„ F.R.S, 

[Keodived February 7, 1868.] 

(Bate IV.) 

At the meeting of the Society held on the 1st of March last I had 
the pleasure of exhibiting a male Sf>ecimen of an Ornithopi^ra, from 
the island of Maleita, one of the Solomon group. This specimen 
Mr, Godman and I considered to belong to the male of the long- 
known* 0.t)tcrort<c, the description of which was based upon a female 
example obtained by J. MacgilUvray, but of which the loi^tty was 
not recorded. The females, of which specimens were aha> inhibited, 
from Maleita Island agree with the type, hence 0 m ^Aflf^ination 
of the male. The male and the underside of the jhive since 

been figured by Mr. Henley G, Smith, on the first platj^ irf" his new 
work * Rhopnlocera Exotica,’ the male having been described in 
fhe June number of the * Annals and Magazine of Nat, jEDst.* of last 
year (1887). 

Mr. Woodford, the enterpriripg naturalist who captured these 
specimens, has since returned to England, bringing with him a large 
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collection from the Solomon Islands, made almost exclusively in the 
island of Guadalcanar. In it are examples of both sexes of an Orni- 
thoptera closely allied to the Maleita insect ; but on comparison we 
find that the males differ in several points, so much so that we con- 
sidered it desirable that the Maleita and Guadalcanar forms should 
bear different names. The differences are not great, it is true ; but 
that there should be any is only in conformity with what we find in 
a very considerable number of other species of Butterflies, all of 
which go to pro'e that the productions of Guadalcanar and Maleita 
are, to a large extent, modifications of one another. These differ- 
ences I have pointed out below. 

The females fiom each island hardly differ ap])reciably from one 
another, though the submarginal spots of hotli wings are perhaps 
larger in the Maleita form ; it therefore becomes an important ques- 
tion where the typical female was obtained. Mr. Gravgave us little 
help upon this point, stating that it came from one of the islands of 
the South Pacific, mentioning the Solomon Islands as one of the 
places where it might have b€*en taken. John Macgillivray was the 
naturalist who j-ailed in H.M.SS. ‘ Rattlesnake ’ and ‘ Herald,^ and it 
was hy him that the tyfie was sent to the British Museum. 

The ‘Rattlesnake’ did not visit the Solomon Islands, but the 
‘ Herald,’ cofunianded by Capt. Denham, was there in 1854-55. 
Through the kindness of Capt. Wharton, the H ydrographer to the 
Admiralty, I have had an opportunity of seeing the chart prepared 
hy Capt. Denham on which the route of the ‘ Herald* is laid down. 
From this it appears that the ship touched at Wanderer Bay on the 
south coast of Guadalcanar, and at Makira on the south coast of 
San Cristoval, and that she never approached Maleita at all. 
Now, so far as we know, ro species of Orniikoptera, not even tlie 
wide ranging O. urvillianat occurs on San I'ristoval ; hence it 
becomes practically certain that Macj>illivray obtained the type of 
O. victoria at Wanderer Bay, Guadalcanar. 

It thus follows that the males now brought us from Aola, on the 
north side of this island, are males of the true O. victoria, and that 
the Maleita form is the one requiring another name. 

The two forms may be described as follows : — 

1. OrNITHOPTERA REGINA, sp. n. 

Ornithoptera victoria, Salv. & Godm, P. Z. S. 1887, p. 190 
(Dt March), cf ; H. G. Smith, Ann. & Mag. N. H. 1887, xix. 
p. 445, c?; id. Rhop. Ex. Ornithopt. pi. i. d* J (nec G. R. Gray). 

d , Wings deep black ; base of the primaries, except the costa, 
with a large patch of golden green, the outer margin of which is irre- 
gular and ill defined and reaches to within a quarter of an inch of the 
end of the cell ; towards the apex is a large subtriangular golden 
patch ; paiallel to the inner margin and near the anal angle is an 
elongated stigma similar to that of G. priamus and its allies. The 
secondaries, almost from the costal margin to beyond the cell, are 
rich golden green, the distal part of the cell being black, though the 
Bcrvures closing it are green. There are also three contiguous 
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finbmarginal golden-green spots, whereof the two nearest the anal 
angle hare a large central patch of golden yellow. Beneath, the 
wings are shining golden green, with the nervures, margins, a large 
snbtriangnlar patch over the end of the cell of the primaries, a 
series of subtnarginal spots at the end of each secondary nervure, and 
two lunate spots on either side of the lower radial of the primaries 
black. 

The antennae and prothorax are black ; the abdomen ochraceous 
grey, with a double row of spots on either side and a ventral median 
line black. 

The primaries are narrow, with hardly any perceptible anal angle, 
the outer and inner margins meeting in a continuous regular curve. 
The secondaries are elongated and narrow, and the inner margin 
deeply incised ; the elongated hairs of the inner margin are pale 
yellow. 

2 . Like that of 0. victoria, the submarginal spots on both wings, 
especially those of the secondaries, being apparently rather larger, 
rounder, and not so lunate. 

Egg : nearly spherical, the surface finely rugose, like that of an 
orange, diam. 4 millim. 

Sab. N.W. Bay, Maleita Island (W^oorfford), Solomon Group. 

Mus. Godman & Salvin ; H. Grose Smith. 

The peculiar neurat’on of the male is described in our former note 
(P.Z.8. 1887, p. 190). 

2. Ornithoptera victoriwE. (Plate IV. dT .) 

Omithoptera victora^ G. R. Gray, P. Z. S. 1856, p. 7, pi. 39 ( $ ). 

Similar to O. regintBy but the wings of the male broader, the 
subapical spot of the primaries smaller and divided into three parts 
by the nervures, and the green of the base of the wings more 
restricted ; the secondaries are almost entirely suffused with green, 
except the inner and outer margins ; on the distal half are a few 
black scales, where, in 0. regifUBy the wings are chiefly black ; 
beneath, the discal green portion of the primaries is broken up by a 
series of broad black lunules, of which there are only two in 
0. regin<By and there is a black spot between the subcostal and its 
fourth branch. 

Larva (half-grown) dark brown ; spines carmine ; urticating pro- 
cess pale yellow. The head bears four spines (two long and two 
short) ; the first and second segments eight each, 3-5 six each, 6-11 
four each, 12 two (Mr. Woodford’s notes). 

Bah. Wanderer Bay {MacgUlwray\ Aola ( Woodford)^ Ouadal- 
canar Island ; Florida Island (fFoodford)? : Solomon group. 

Mr* Woodford’s collection contains a female example from Florida 
Island, which, iu the absence of the male, I am nnable to determine 
with certainty. Judging from the other Butterflies from this island, 

1 notice that their affinity to those of Gnadalcanar is great, and it 
is most probable that the Omithoptera found there is the same as 
that of Guadalcanar ; but an examination of the male is necessary to 
determine the point with certainty* > The only diffisrence between 
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this female and the series of the same sex from Guadalcanar is that 
the sub marginal spots are very small. 

Mr. Woodford informs me that both Ornithoptera victoria and 
O. urvilliana are very fond of frequenting the sweet-smelling white 
flowers of Cerbera odollam}^ a plant common in the Solomon Islands, 
and also in the Fiji islands. 

EXPLANATION OP PLATE IV. 

Pig. 1. Ornithoptera I'wtoritp^ Imago, upper and under sides. 

2. , half-grown larva; from a drawing by Mr. C. M. Wood- 

ford. 



February 21, 1888. 

Prof. W. H. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

Mr. Arthur Thomson exhibited a series of Insects reared in the 
Insect-house in the Society’s Gardens during the past year, and read 
the following Report on the subject : — 


Report on the Insect-^kouse for 1887. 

The following is a list of the Insects exhibited in the Insect-house 
during 1887: — 


Silk-^rodueing Bombyces and their Allies. 


Attaeus atlas. 

pernyi. 

— cynthia. 


Indian. 

Actios selene. 
Anthereea mylitta. 
Cricula trifenestrata. 


Sarnia cecropia. 
Telea polyphemus. 
' •— angidi/era. 
— — promethea. 


American. 

Actias luna, 
Dirphia tarquinia. 
Hypochera to. 


African. 


Antheraa cytherea. 


* Cerbera odoUanit Mr. Hemsley tells me, is closely allied to the Oleander, 
and similar in aspect. It is common on the sea-shores of India, Ceylon, Malaya, 
North Australia, and throughout Polynes^ even as far eastwams as Pitcairn 
Island, though it does not reach the American coast. The seeds will bear long 
immersioa in the sea without ixgury, and the plant is one of the early inhabi- 
tants of coral iriands. 

* Exhibited for the first time. 
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Diurnal Lepidoptera. 
European. 


Papilio mackaon. 

podalirius. 

Thais polyxena, 
Parnassius apollo. 
Euchloe cardamines. 
Vanessa anliopa. 
10 . 


Vanessa levann, 
Argynnis evphrosyne. 
Limenitis Sibylla, 
Melanargia galathea, 
Apaiura iris, 

Aporia cratregi. 
Lycana corydon. 


Papilio porthaon. 
policenes. 


African. 

Papilio nireus, 
morania. 


Papilio ajax, 
asterias. 


American. 

Papilio troilus. 
turnus. 


Noctarni, 


Smerinthus populi, 

tiliee. 

Sphinx ligustri, 

pinastri, 

Beilephila euphorhice, 
gain, 

Cheerocampa oldenlandice 
(Japan). 

— elpenor, 

*Otus myron. 


*Philawpelus achemon, 
*IJemaris cynoglossum, 
*Deiopeia pulchella, 
Callimorpha domin ala . 
Bomhyx qucrcus, 
Boarmia repandaia, 

^ Dent as cotyli, 
Notndonfa ziezac, 
Eades imperialis, 
*Oomposia olympia. 


Of the silk-producing Bombyces, one species, Telea angulifera^ 
was exhibited for the first time. I had, aitogether, six cocoons of this 
interesting species, three belonging to the Society and three to the 
Hon. Walter Rothschild. All of them produced moths, the Society’s 
producing two fine males and one poor female, and Mr. Hothscliild’s 
three fine females. It is curious to note that the males of this species 
so much resemble the females of Telea promethea. 

Whilst speaking of the silk-producing Moths, I wish to say that 
on the 8th of September last 1 received twelve cocoons of a Silk- 
Moth from Mr. Gerald Dudgeon, of Darjeeling, which he had found 
wild near that place, but of which he did not know the name. These 
cocoons, which are very curious and unlike any other cocoons I have 
seen, I regret to say, have not produced any moths. 

• Mr. Dudgeon, in a letter he wrote at the time he sent the cocoons, 
gives a description of the larvse. Of the cocoons (which 1 now ex- 
hibit) he says, the larva about the middle of June constructs a 
curious banging-cocoon, with an aperture all along the top. The 
low^ extremity of the cocoon is pointed and encloses a wel^formed 
drain. This drain consists of a small cell made of hardened silk, 

* Exhibited for the first time. 
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and perforated interiorly with ten or twelve small holes, and having 
a larger hole outside, 

“ The necessity of this drain is evident, for owing to the aperture at 
the top, the rain, which falls very heavily here at times, would be apt 
to fill the cocoon, and thus drown the pupa ; therefore the larva con- 
structs for itself a perfect drain, by which the water runs out as fast 
as it comes in.” 

I forwarded two of these cocoons to Mr. F. Moore, asking if he 
knew them. Mr. Moore, in his letter to me, replied ; — “ They are, 
for a certainty, those of the Moth named Rhodia newara^ described by 
me in the Proc. Zool. Soc. 1872, p. 578, from specimens collected in 
Nepal by the late General Karnsay, who also gave me a description of 
the cocoon.” 

The pupae of four species of African Papilios were brought to 
England in September 1880 by Mrs. Monteiro. Some of these 
emerged soon after their arrival, and others continued to emerge up 
to October 15 of that year; the remainder, viz. 13 Fapilio porthaon^ 
,1 1\ podeenesy I P, nireusy and 29 P. moraniay passed the winter in 
the Insect house, and commenced to emerge again on the 2nd of April 
last year. The fiist to appear was Papiho porthaoriy followed by 
P, morania on the .5th and 7th, P. jtoUcenes on the lOtb, and 
P. nireus on the 1 Ith* 

I succeeded in getting a pairing of Papilio ajaxy but I am sorry to 
say that the female died without depositing any ^ggs, although I 
}>rocured the food-plant (dsitnina triloba). 

In consequence of the great heat and continued dry weather 
experienced last summer, I was not able to rear many larvee, although 
1 had fertile ova of most of the silk-producing Moths. Amongst 
the few that 1 did rear, it may interest entoniolgists to know that I 
reared easily some larva) of Deopeia pulchella upon the common 
Forget-me-not (Myosotis arvensis), of which there is an abundant 
supply growing on the banks of the canal. 1 wrote to Mr. J. C. 
Warburg in May last, who was at Ginnes at the time, asking him if 
he could send me some living specimens of this insect by post ; this 
he was good enough to do, and, as 1 anticipated, a few eggs were laid 
en route, and a few in the case on arrival. These eggs I collected, 
and reared about sixteen perfect insects from them, and from these 
I obtained a second brood, and I have the honour to exhibit specimens 
of each brood this evening. Two of the larvae were taken by Lord 
Walsingham (who had not before seen them) to add to the collection 
which he has presented to the Natural History Museum. 

In August last Mrs. Blake, who had just returned from the Ba- 
hamas, sent three pup® of a Moth to the Insect-house. Two Moths 
emerged Irom these, and proved to be the very beautiful Composia 
olympia. The larva feeds upon Stephanotis* 

Mrs. Blake was also good enough to send at the same time a 
specimen of a Mygale, of which I do not at present know the specific 
name. This specimen I regret to say died in December, and 1 ex- 
hibit it this evening set in the position which these creatures assume 
if irritated. 
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In June last Major Cassel presented to the Society two Trap-door 
Spiders from Natal. These are still living, but up to Saturday last 
I had not seen either of them out of their cells ; on that day I, after 
some trouble, got one out, and, as well as I was able, made a sketch 
of it. 

I wrote to the Rev. O. P. Cambridge respecting these Spiders, 
asking him if he could tell me anything about them ; he replied, 
saying, that he “confidently expected the S.-African Trap-door 
Spiders would be new to science, as he did not, at that moment, re- 
member anything of the kind of the size I mentioned.” 

These Spiders have fed principally upon Cockroaches, and the one 
I had out on Saturday was in splendid condition. 


The following papers were read : — 


1. Note on the Azygos Veins in the Anurous Amphibia. 
By G. B. IIowEs, P.Z.S., P.L.S., Assistant Professor of 
Zoology, Normal Sch. of Science and R. Sch. of Mines. 

[Eeceived February 7, 1888.] 

It is customary to regard the presence of the vena cava inferior 
as a special characteristic of the air-breathing Vertebrata, and the 
view most generally accepted and taught holds this vessel to be a 
late development, which replaces the posterior-cardinal veins of fishes. 
Indeed, some authorities would regard its presence and absence as 
distinctive of the air-breathing and water-breathing series respec- 
tively. Balfour wrote of it‘: — “The venous system of Amphibia 
and Amniota always differs from that of fishes in the presence of a 
new vessel, the vena cava inferior, which replaces the posterior car- 
dinal veins, the latter only being present, in their piscine form, 
during embryonic life.” 

Chief amongst recent researches into the morphology and develop- 
ment of the venous system are those of Parker*®, Hochstetter ^ ®, 
Meyer®. The work of the second-named author will become little 
short of revolutionary, should his deductions hold good. He claims, 
as the chief result of his investigations, to have shown that the vena 
cava inferior, instead of being throughout its whole extent a primarily 
independent vessel, is a compound structure — ^the product of a fusion 

* Comp. Embryology, vol. ii. p. 538. 

' * On the Venous System of the Skate,” Trans. New-Zealand Lostit. vol. xi. 
1880, p. 49. 

* On the Blood-vessels of Mwtelus antarcticta,^ Phil. Trans, vol. 177. 1886, 
p. 685. 

< « Beitr. tar verglei^end. Anat und Entwieklungsgescb. d. Venensyst der 
Ampbib, Jimd Fbohe,” Morpholog. Jabrb. vol. xUi. 1887, p. 119. 

® “ Ueb. die Bildung d. hinteren Hohlvene b. d. Silugethiereti/* Anat. Anseigear, 
vol. ii. 1887, p. 617. 

* Ueb. d. Entwicklung des Herzens und d. grossen €fefilsistiimxne b. d. Sela- 
ehiera,” E'aples Mittheilungen, vol. vii. 1887, p. 388. 
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between a late-formed hepatic vessel and one or both of the posterior 
cardinal veins. To that portion which is derived from the cardinal 
veins, and which receives the venae renales revehentes, he applies 
the term “ urniere Ahschnitte^^ it is represented, in the adults of the 
higher forms, by all behind and including the renal veins. He further 
asserts that whereas in Amphibia the two posterior cardinals become 
confluent to form this, in Mammalia ^ on the other hand, the 
cardinal vein of the right side also gives origin to it. 

On the completion of the above-named developmental processes 
the anterior or prerenal portions of the posterior cardinal veins either 
become modified, to form the azygos and hemi-azygos veins of human 
anatomy, or, for the most part, disappear. Hochstetter has worked 
out the steps in the development in Bomhinator^ PelohateSf Rmia^ 
and Safamandra among Amphibia. So far as Bombinator is concerned, 
he fully confirms the classical researches of Goette, except for the 
fact that that author failed to observe the persistence of the entire 
posterior cardinals in the adult. Hochstetter has shown that in 
Bombinator igneus their anterior portions (morphological azygos 
veins) not only persist for life, but that with their confluence pos- 
teriorly, to form the hinder part of the vena cava inferior, their 
original continuity is not destroyed. There thus result two well- 
defined veins (c./j. of fig.), which pass upwanls and forwards, side 
by side with the arches of the aorta, putting, as in some Urodeles, 
the fully formed vena cava inferior into direct communication with 
the veins of the anterior extremities. 

In Rana, according to Hochstetter, the anterior segments of the pos- 
terior cardinals atrophy during metamorphosis. An individual example 
of the Common Frog (R. temporaria, adult 2 ) has* however, recently 
come into my hands ^ in which the vessel persisted for its entirety on 
one side (see fig., p. 124)*. Not only so, but its development had con- 
tinued pari passu with that of other related parts — in excess of that 
seen even in Bombinator, The drawing speaks for itself as to detail, 
and it must suffice to point out that, except as concerned the presence 
and relations of this vein, no noteworthy difference could be detected 
between the distribution of even the smaller vessels in this animal 
and those of the ordinary adult. The least normal among the veins 
were the ovarian ones (ot?.), which, as will be seen, were strikingly 
asymmetrical. There was not the remotest trace of the correspond- 
ing portion of the right posterior cardinal. 

Trie persistence of this vein in one of the Kanidee is, in itself, 
deserving of record ; but careful comparison with Bombinator has 
revealed an interesting difference between the two. Hochstetter con- 
firms and extends Goette's discovery that the main trunks of the venee 
renales advehentes are primarily continuous with the posterior car- 
dinals, forming trunks (Jacobson’s veins) the lower ends of which, 
subsequently receiving the iliac veins, become the renal portals 

^ Anat. An*, vol. ii. 1887, p. 619, 

* Thanks to the diligenoe of my pupil, Mr. W. F. llame. 

’ As these sheets were passing through tiie press 1 met with the same con- 
dition in a male of Bombinator bonUnnus, 
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of the adult. In Bombinatory however, despite the persistence of 
both renal portal and a74y^os veins, this continuity is eventually lost. 
In the specimen of the Common Frog under consideration it j)er8isted, 


Fia.l 



Tilts venous system of an adult of Haim temporaria ( J ), showing a persistent 
azygos (posterior cardinal) vein. 

Fig. 1. Ventral aspect. 

Tlie vena cava inferior in part removed, and the left kidney turned slightly 
inwards to display its external dorsal border. 

Fig. 2. Left kidney, dorsal aspect. Magnified times, 
ct.c, Vena cava superior ; c.Py azygos (posterior cardinal) vein ; d,l^ dorso- 
Juinbar vein ; eV, iliac vein ; od, oviduoal veins ; or, ovarian veins ; p,e, out ends 
af vena cava inferior; venee renales advehentes; s.Vy sinus venosus; ufy 
ureter, 

apd the anastomosing trunk received (or gave off) renal branches. 
This fact is the more surprising, in that in Felobate^ the separation 
takes place before metamorphosis, at a period when the anterior 
segment of the cardinal vein is bpt feebly developed ^ 

1 Hochstctter, iv. p. 162. 
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Hochstetter has examined Bomhinator^ Uyla^ Rana, and Bafo^ 
and in none but the former Ims he found a persistence of the vessels 
above named. He was not in a position to discuss the morpholo- 
gical significance of the fact, as a guide to affinity. The researches 
of Cope\ Boulenger^, and others point to the conclusion that the 
Discoglossidae, rather than the Aglossa, are to be regarded as the 
least modified of all living Anura* Boulenger writes*, ‘‘in the 
presence of ribs and opisthoccelian vertebrte the members of this very 
natural family closely apjiroach the higher tailed Batrachians.’* The 
retention of the posterior cardinal (azygos) vein in Bomhxnalor 
can only be regarded as a sign of low affinity, and, mindful of the 
well-known osteological and other characters of this family, I have 
been led to examine other genera thereof, with the view of ascer- 
taining if this retention is common to all its members. I find the 
veins of both sides well developed in two specimens ( c? and $ ) of 
Bomhinator hombinus. Of five Alytes obstetricam examined (three <3 , 
two 2 )f showed no traces ; in the fifth, however (a $ ), both 
veins were fully represented, but small. This was also the case in 
a (S of Discogiosaus pictus. From this it must be assumed that the 
character is fairly distinctive of the Discoglossidto. 

Thanks to Prof. Huxley, I have had the opportunity of examining 
adults of Pipa ( d) and Dactylethra ( ? ). In neither of these could 
1 observe a trace of the vessels in question ; the specimens had been 
previously very much dissected, but should subsequent investigation 
upon fresh material (which I hope to carry out) substantiate this, 
tlie deductions of the afore-named authors as to the lowliness of the 
Discoglossidae will receive striking confirmation. 

These facts are, in themselves, sufficient to ir)vest any Anura 
uith a fresh interest, whose affinities with the Disc(»glossid© have 
been suggested or called into question. Conspicuous among such 
is Pdodyies ; and for an opportunity of examining this and other 
genera my best thanks are due to Mr. Boulenger, who has, with his 
customary generosity, afforded me unstinted aid. Pelodytes is held 
by Gunther and Mivart** to be allied to the Discoglossid©, and by 
others (Cope, Lataste, Boulenger) to the Pelobatid©*. As I am 
unable to fiiul any traces of the vein in two adult males of Pelodytea 
and one of Peiobates, 1 can but give my support to the latter view. 

Finally, Hochstetter, in his earlier paper, describes an anastomosis 
between the hepatic sinus and the posterior cardinal veins in Elas- 
mobranchs^ whicli he holds to be tantamount to the forumtion of a 
vena cava inferior. This deduction is far too revolutionary to merit 
immediate nifoption ; the probability of its accuracy is, however, cer- 

' Nat. Hist. Keview, 18f>5 ; also Journ. of Acad. Nat, Soi. Philadolpbia, vol. vi. 
186tk p. fi7. 

** Odtaloguc of Batrachia Salientia, British Museum, 1882. 

^ Ihift n 444 

♦ P. Z. k 18(J9, p. 280 fflf s«7. 

® For rafeTences, see Oat. Batr. Salientia. 

® Cf, Joui*dain, Ana. dos Sci. Nat. 1859. series 4, vol. xii. Also quoted by 
Parker, of whose papers Hochstetter does not appear to have been cognimnt. 
This is to be regretted, as the two differ on j oints of considerable interest 
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taialy not lessened by current advance, for Boas has lately shown 
most conclusively^ that the pulmonary artery is homologous through- 
out the vertebrate series. 


2. Palseontological Contributions to Selachian Morphology. 
By A. Smith Woodward, F.G.S., F.Z.S., of the British 
Museum (Natural History). 

[Received January 17, 1888.] 

I, On the Lateral Line of a Cretaceous Species o/Scylliidte. 

It has long been known that the canal investing the sense-organs 
of the ‘‘lateral line” in Selachian fishes attains, as a rule, to a 
considerably higher stage of development than in the Chinjceroids. 
While in the latter the canal is merely an open groove, supported 
by a series of incomplete ring-like dermal calcifications, in the 
former it assumes a tubular character, oj)ening externally by a«rTow 
of small orifices, either in its own roof, or through short secondarily 
developed diverticula. 

Only two undoubted exceptions to this rule appear to have hitherto 
been placed on record. The living Bchinorhinus is shown by SoLer^ 
to have the lateral line in the form of an open groove, though this 
apparently is not supported by any minute calcifications ; and very 
similar is the lateral line of Chiamydoselachus, as described by Gar- 
man^. The supposed Liassic Selachian, Squalor aja^ may also he 
assumed to have exhibited a similar condition of this organ, the small 
half-rings originally supporting it being very clearly seen in several 
fossils recently described before this Society \ and agreeing in every 
respect with those met with in Ischyodus and Chimrera. Both of the 
first-named genera, however, are of a comparatively primitive cha- 
racter, and Squaloraja shows several other marks of resemblance 
to the Chimmroids, so that the fact is not unexpected. But 1 have 
lately observed suggestive traces of a similarly embryonic lateral line 
in a most specialized modern type of Selachian ; and as this appears 
to be an unlooked-for novelty, it may be deemed worthy of a brief 
note. 

The Shark in question is a small fossil species, discovered in the 
Upper Cretaceous strata of Mount Lebanon, Syria, and provisionaily 
assigned by Pictet and Humbert^ to the genus Scy Ilium, under the 

* ‘‘tJeb. d. Arterien bogen der Wirbelthiere/* Morpholg. Jalirb. vol. ziii. 
1887, p. 1 15. See also ibid, vol. viL p. 488, and vol, vUi. p. 169. 

* B. Solger, ' Neue Unterfiuchungen znr Anatomie der Seitenoi^ane der 
Fifiche,* Arebiv mikr. Anat. vol, xvii. (1880), p. 96. 

* S. Guriimn, ** Cklamydoselachua amuinemt Germ., a living tptMfies of CUdo- 
dont Shark,” Boll. Mus. Comp. ZooL Harvard Coll. voL xii, no. I (188^, p. 8. 

* Smith Woodward, " Note on the Lateral Line of Sgmhr(^a,* P. Z» 8. 1887, 
p. 48l. 

* F. J. Pictet fit A, Humbert, ♦Nouv. Each. Poiss. Foes. Mont Xiban,* 
p. Ill, pi. xvfii. figs. 2-4. 
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name S. aaheUalmfB* It is an undoubted member of the Scjh 
liidce ; the vertebral centra are distinctly asterospondylic ; the 
body is much depressed, so that all the fossils display either the 
dorsal or ventral aspect ; the tail is very long ; tlie teeth are of the 
ordinary type ; and some other distinctive features are shown. In 
one respect, however, it seems to diffv-r from all known Scylliidee. 
It is destitute of dermal shagreen ; and on this account the 
peculiarity to be here noted is very coi^picuous in the impressions 
upon the limestone. 

On either side of the trunk and tail, at a short distance from the 
vertebral column, there is a delicate longitudinal streak, which, 
upon close e\amination, is found to consist of a series of minute 
ringlets, in their crushed state overlapping one another. Though in 
some parts obscure, these are very distinctly shown to be incomplete 
half-rings, and they are thus precisely similar to those already 
described by Leydig in CAmrern, and by myself in Squaloraja. 
They occupy the position of the lateral line in the fossil, and they 
are of the usual proportions, j-o that there can be no doubt as to the 
correctness of their identitication. They are especially evident in 
one speciinen in the llritish Museum, numbered 48107 ; but neither 
in thi*!, nor in any other, have I observed an extension of the rings 
upon the cephalic region, a circumstance perhaps indicating that, 
as in Chimara, the groove of the lateral line was [lartially clo»ed in 
its anti rior portion. 

Whatever may be the significance of the facts just detailed, they 
are worthy the attention of biologists having the opportunity of 
examining the anatomy of recent Selachians. It is qtiite possible 
that the supports of the lateial line of Scy Ilium sahel-almcB are a 
surviving mark of affinitv with the Chimeeroids; it is equally 
possible that they may relate only to analogous mechanical contin- 
gencies. Further observations upon the characters of the “lateral- 
line” structures in Selachians with naked skins are much to be 
desired. 


II. On the Pelvic Cartilage q/* Cyclobatis. 

One of the most remarkable endoskeletal structures presented for 
consideration among extinct Selachians, is the pelvic cartilage of a 
small Sting- Ray (Cyclobatia), from the prolific Cretaceous fish-beds 
of Mount Lebanon. This does not appear to have been hitherto 
correctly interpreted, and as it may eventually prove to have a not 
unimportant bearing upon certain theoretical considerations, a brief 
description and separate figure will doubtless be acceptable to 
biologists. The fish wad originally described as a fossil Torpedo by 
Egerton \ but I hare lately determined that it is almost certainly 
referable to the Trygonidse 

As shown in the accompanying woodcut (p. 128) the transverse 

* Sir P. Egerton, “Description of a Fossil Bay from Mount Lebanon 
digodaetylmy* Proc. Geol. Soc. vol. iv. pp. 442-446, pi. v. 

“ Smith Woodward, ** Note on the Affinities of the so-oalled * Torpedo * from 
the Oretaceows of Mount Lebanon,** Geol. Mag. [3] vd. it. 1887, pp. 508-610. 
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pubic cartilage in its meflian portion is straight and narrow, but 
becomes slightljjr broader and is angularly bent backwards at about 
one fourth of its total length from eitlier extremity. From each 
angulation in front there projects forward a very long tapering pre- 
pubic process, rightly interpreted as such by Sir Philip Egerton in 
his original description of the fossil ; and immediately in advance of 
the point of attachment of the basal cartilage of the pelvic dn on each 
side another larger process is seen to extend laterally. This is 
almost or quite as broad as the median portion of the pnbic cartilage 
itself, and is directed outwards, without apparent tapering, to a 
distance equal to the entire transverse extent of the coinplcte pubic 
element, when it bends backwards almost at right angles, and is Imlf 



Peluc cartilage of Cijelohafis oligodacfiflus, from the Chalk of Motnit Lebinorj, 
Syria, dp, biieial cartilage of pelvic fin ; i/, iliac process ; pd, pubic 
cartilage ; p.pd, prepubic process. 


as long again, though rapidly narrowed to a point. This remarkable 
process was described by Egerton as the “ proximal digit ” of the 
pelvic fin, while Mr, J. W. Davis has recently® hazarded the 
suggestion that it “ may have been the basal portion of a clasper.’* 
As, however, no sutural line cau be observed at the origin of the 
cartilage, and as it is sometimes seen to be dorsaily placed with 
respect to the other structures, there cannot be much doubt that it 
is the homologue of the well-known process named the iliac. 

The enormous proportions of these processes in Cycfobatis appears 
at present inexplicable, the prepubic equalling no less than one 
sixth the entire length of the disk. No known Selachian, so far as 
I am aware, exhibits pelvic-arch processes of equal relative size, and 
in the living Trygon these are comparatively insignificant or absent 

' J. W. Davis, ‘‘Fossil Fishes of Chalk of Mount Lebanon,*’ Trans. Boy. 
Dublin Soc, [2], vol iii. 1887, p. 492. 

* In the %ure of tlio skeleton of Trygon given by A^est* (‘ Beoh. Poiss. 
Foss.* vol. iii. pi. ii. fig. 1), a large ascending process is shown connecting the 
pelvic cartihige witli the vertebrtS colunm. This mcHt be an artist’s error. 
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Professor Ilowes, however, has suggested to me that the great iliac 
prominences may have supported the metapterygium of the pectoral 
fin in the same manner as the antorbital (post-ptilatlne) cartilage is 
related to the [)ropterygium. The reflected tajiering extremities are 
certainly best explai»»ed upon this hypothesis ; and although the 
crushing to which the fossils have been subjected prevents the 
possibility of decisive proof, I venture to adopt this interpretation of 
the structures as at present the most plausible. 


3. List of Mammals obtained by Mr. G. P. Gaurner ou 
Cozumel and Ruataii Islands, Gulf of Honduras. By 
Oldfield Thomas. 

[Received January 20. 1S8W.] 

Mr. Snlvin has asked me to put on record the names of the 
Mammals collected by Mr. G. F. Gaurner, (1) on Cozumel Island, 
situated off the east coast of Yucatan in 20° 30' N. lat.; and (2) on 
the Bay Islands — i Iluatan with its companion Boiiacca, off the 
north coast of Honduras, 1(> 2;V N. lat., and 80° 23' W. long. 
The specimens liave been presented to the Natural History Museum 
by Messrs. O. Salvin and F. D. Godrnan, for whom they were 
collected. 

I. Cornmel Island* 

I . N AsDA N AfeIC' I... 

2. NyCTINOMLS (jRAtULlS, Wagii, 

3. (bni.ON\('lFRlS RUBKilNOSA, Wrtgn. 

1. ArTIIIF.US l*KRSl»ICILL\TUS, L. 

f). niDFLFHYS M\US\I1»I \MS, W* 

11. Ruatan and Bonavea Islands. 


J. SACcoprEiivx BiLiNEATA, Temm. Iluatan. 

2. Molossus obscurus, Geoffr. Kuatan. 

3. Glossopdaga souicina, Pall. Ruatan. 

4. Artibkus perspicillatus. L. Ruatan. 

;>. SiGMODON HISPIDV8, S. & O. Bonacca, 

6. Dasyprocta punctata, Gray. Ruatan. 


A squirrel from the Island of Meco, on the north coast of 
Yucatan, was also oldained, and proves to be referable to Sciurua 
hypopprrhus eolluei. Rich. 

^ As will be shown elsewliere, I consider this name applicable to all the large, 
long-hair^ Opoesums hitherto known as D, virgmiana^ D. cawruKtra^ 
B* uurita, &o. 

Prgc. Zool. Sac. — 1888, No. IX. 
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1. On a iKiw and interesting Anncctant Genus of Muriiloi, 
with lleniarks on the Relations of the Old- and New- 
World Members of the Family. By Oldfield Thomas, 
Natural History Museum. 

[Reccivt'd February 10, 188H.] 

(Hate V.) 

By the kindness of Prof. AlphoJise Milne-Ed wards I have been 
entrusted with the description of a specimen wliich has been in the 
Paris Miisouiii for some years, where it has liorne the unpuhli^hed 
name of “ ferraifinenSy* a name by which it iias been 

incidentally referred to in ]irint, and which tlu*r(‘f()re, so far as the 
species is eoiieerued, I now retain in order to avoid confusion. 

The genua may be teirned 

Deomys\ g. n. 

General external form as in Muft, Pollex with a narrow nad. 
Hind feet elongate. 

Infraorbital foramen triangular, not narrowetl below, its external 
plate slender, not produced foi wards, lljiper incisors each with 
two minute, almost microscopic, grooves; lower incisors smooth. 
Anterior upper molars with seven distinct and prtnninent cusps, 
arranged 2'-d--2, thetxtraone on the middle lamina ~ plac(‘d ijuite 
internal to the general series. Second molars not plaetal ohlitjnely ; 
with five eus[)s arranged 3-2, as in Mas^ hut the antero-iiiterual cusp 
not pushed forwards in front of the otliers. j-iowei molars with the 
cusps hisenally arranged as usual. All the cusps above and below 
unusually high and distinct, connected with one another by (piile 
low and inconspicuous enamel ridges. 

DkOMYS IKRKDGINEUS, Sp. 11. 

General colour of head and body a clear jiale red or reddish fawn- 
colour, thickly grizzled along the centre of the back with black, hut 
the reddish colour of the cheeks, shoulders, sides, and hips cpiite 
clear and unmixed, lAicc rather duller in general tone ; area round 
eyes black, not sharply defined. Ears very large, oval, rounded ; 

^ (Vw, T link. 

To avoid iho too frequent uho of such terms us the “anterior internal” 
cusp, or “central cusp of the middle lamina/* it would bo uaolul to have a 
simple formula for the naming of each cusp. This might bf‘ done by calling 
the three lamina: of nii a., 1», and 0, and their respective cusps 1, 2, and ii, 
counting from outside inwards. Thus the cusps just quoted would be A 3 and 
31 2 respectively, while one would say of DcuniyB that the I’usp- formula of its 
in was A 1, 2 ; B 1, 2, 3 ; C 1, 2, since it is wdtlumt the A 3 present in Mub^ 
and possesses the B .1 absent in the Criceti, The same formula is of course 
equally applicable to or any other tooth. The reason for Tiumboring the 
cusps from the outside inwards is that Ikomm shows that the third cusp lias 
been added on the inner side, and therefore that the two cusps of Criectus are 
homologous with the two outer cusps of Mub, 
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laid forward (in spirit-specimens), they would no doubt reach to or 
beyond the anterior canthus of the eye. Hairs of back nearly white at 
their bases, then slate-coloured, their tips reddish, or, along the centre, 
black. Whole of underside and inner sides of hrnbs pure sharply 
defined white, the back of the lower leg, however, slaty grey. Hands 
and feet white. Feet long and slender; fifth hind toe (without 
claw) barely reaching to the base of the fourth ; hallux reaching 
about to the level of the middle of the fifth. Soles quite naked, 
smooth, the pads small, rounded, prominent, only five in number, the 
postero-external one of the complete Murine set of six absent. Tail 
very long, slender, finely and distinctly scaled, the scales about 12 or 
1.3 to the centimetre; its proximal half alrnosl naked, with just a lew 
minute hairs between the scales ; these gradually increase in numbers, 
the terminal half being sufficiently thickly clothed for the scales to be 
nearly or quite hidden ; colour of tail sharply bicolor from base to 
tip, above slaty grey, below white, the hairs and scales both so 
coloured. 

Skull ( Plate V. figs. 1 -5) very light, slender, and delicate, with a very 
long narrow parallel-sided muzzle. Nasals not tapering backwards, 
hut as broad behind as in the middle, their posterior margin directly 
transverse ; frontal process of premaxilla not reaching to the level 
of the hark of the nasals, liiterorbhal space broad, smooth, evenly 
convex, its edges with a slight but distinct beading. Zygomata 
but little expanded, very thin and weak, their two anterior roots, 
np[)er and lower, about equal both in thickness and length ; the 
zygomata, therefore, commencing at a much lower level than in 
Mifx, and tlie lower root entirely without the broad external pro- 
jecting ])late so characteristic of the typical Glares. Infraorbital 
foramen large, open, and rounded, not at all narrowed below. 
iVlate narrow, its edges square and sharp-edged, continued behind 
the level of the last molar for about two millimetres ; palatal fora- 
mina short, ending some distance in front of nd. Lower jaw un- 
usually low, light, and slender. 

Incisors orange above, yellow below, the upper ones narrow, flat 
in front, not bevelled; with two minute vertical grooves down the 
face of each. Molars with their pattern as already described ; their 
cusps very high, pointed, and sharply defined ; ni' as long as and 

together. 

Dimensions of the type, an adult specimen, stuffed : — 

Head and body 125 millim. ; tail 172 (extreme tip imperfect); 
hind foot 33*8 ; ear (dried) 1 7 ; heel to tip of hallux 23, of fifth 
toe 2.5*5 ; to front of last foot-pad 17’8 ; to point between bases of 
third and fourth toe 26*6. 

Skull: — basal length (c.) 29*0 ; greatest breadth 16*0; nasals, 
length 14*0, greatest breadth 4*0; interorbital breadth 6*7 ; inter- 
parietal, length (c.) 4*5, breadth 9*2 ; lower anterior zygoma-root, 
diameter J*8; infra-orbital foramen, height 3*2, breadth (c.) 1*9; 
distance from outer corner of one foramen to that of the other 9*6 ; 
palate, length 18*5, breadth outside m' 8*1, inside mM* I ; diastema, 
length 9*9 ; palatal foramina, length 5*2 ; length of whole upper 
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molar series 5*G, of 3'5, of ra® 1*9, of TO; lower jaw, length 
(bone only) 20*0, (to incisor tips) 22*0 ; vertical diameter of ramus 
below m* 3*0, just behind symphysis 1*7 ; angle to tip of coronoid 
process 8*0 ; length of lower molar series 5*6. 

Ilab. Lower Congo (M, Petit), 

The very special and unusual interest that this new genus possesses 
lies in the fact that it represents a missing link ’’ in the phylogeny 
of the Muridse, as it is intermediate between the two great groups 
of that family, the Mures and Criceti ^ The distinction between 
these two groups is, broadly, that the Uf)per molars of the latter 
have their cusps arranged biserially, while in those of the former 
they are triserially ))laecd. (Plate V. figs. 9 and 10.) 

heomys therefore (Plate V. fig. 7), with its bicuspidate anterior and 
trieuspidate middle lamina of shows an intermediate condition 
between the two, and probably refiresents an early stage in the evo- 
lution of a triserially from a biserially arranged dentition. Tlmt it is 
not a later specialization of the Murine group through the loss of 
the cus}> A 3 is shown by the very primitive characters firesent both 
in and in the formation of the infraorbital foramen. In the 
complete systematic arrangement of the Muridee, therefore, we shall 
have to look upon Veomys as forming by itself a special section, the 
Deorni/eSf intermediate between the Mures and Criceti. 

From the distribution of the two latter groups, and the characters 
of their fossil allies, it has long been recognized by students of the 
subject that the Criceti, with their comparatively simple teeth, repre- 
sent the original Muridse, once spread over nearly the whole world 
but now, owing to the competition of the more highly specialized 
Mures, almost confined to America and Madagascar, in each of 
which places they still form the only Muridee. It has frequently 
been stated or assumed that they are entirely confined to these two 
parts of the globe, and on this assumption, without reference to the 
palaeontological history of the group, great and altogether dispro- 
portionate stress has been laid upon their distribution as affording 
evidence of the more or less direct connection of the American and 
Madagascar faunae As a matter of fact, no instance ran better 
support Mr. Wallace’s views* on the derivation, and especially on the 
undoubtedly American relationships, of the Mailagascar fauna, since 
the three conditions on which his views are based — viz.; (l)the 
lowly nature and therefore considerable antiquity of the Madagascar 
forms, (2) their fortr.er wider distribution, and (3) their powerlessness 
to resist the competition of rival forms now paramount in Africa — 
are all conspicuously present in the Criceti, the group to which the 

^ This group has been called the “ Sigmodontes *' by most English and 
American authors ; but that name should give way to “ Criceti ” for reasons 
shown below. also Wiiige, Vid. Medd. 1881, pp. 25 and 54; E Museo 
Lundii, iii. p. 100 (1887). 

* There is as >ot no evidence of tlio former presence of any Cricetino form in 
the Australian region. 

3 Cf., for exaiujdo, Kolbo (80. Nat. Freund. 1887, p. 147), whose remarks 
arc based on Ft'icis’s account of Nesohiys {<rp. rtf. 1870, p. 54). 

^ ‘ Island Life,' ]» tiSd f'/ (1880) 
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Madagascar Muridae wholly belong. Thus Cricetine Muridac, now 
at their highest development in America, were certainly paramount 
at one time in Africa, where the intermediate Deotnys now occurs, 
as in other parts of the Old World, and have only recently (since 
the separation of Madagascar) been sufijdanted by the more highly 
specialized Mures, This supplanting, however, has never been quite 
completed, since in the Old World there still survive several Cri- 
cetine genera, mostly much modified (e. g. Arvicola and its allies), 
but in some cases with scarcely any a|>precial)le change's at all 
((‘. g. MystromySy CricetuSy and, so far as its teeth are concerned, 
Lophiomys ). 

And this brings me to the second part of the subject, a part that 
for reasons of nomenclature is much to he regretted, hut which ob- 
viously has to be investigated, namely, as to the arnoniit of generic 
<Iistinction aetually existing between the Old-World Cricefus and the 
New-World Hesperoinys, So far as 1 know', they have hardly ever 
been properly compared, being always presumed to be distinct in the 
absence of prtmf to the contrar}’. On trying to tabulate the dif- 
ferences, however, and keeping in mind at the same time the extent 
of variation found in tlie American specie'^, I find that one by one 
they vanisl] into thin air, leaving no distinctive character whatever. 
The large eheek-pouches of (Jrieetus are commonly looked upon as 
a marked characteristic of the genus, but, although small, they occur, 
distinct and well developed, in many species of HespvromySy cs|>ecially 
in tho'^e from the extreme north h The teeth of again, are 

very like those of many of the species of IlesperomySy especially if 
those of a “ Cricetulus (e. g. C.pha*Hs) be compared witli those of 
some of the species of ** Oryzomys"* having similarly six paired 
cusps, while those of Fesperimus'* ^ have only five, the cusp 
A 2 being here obsolete or united with A 1. A still closer rc**em- 
blance, amomitiiig in fact almost to iilentity, exists between the 
strnctnre of the teeth in Cricefus and in the Dorniouse-like suh- 
genns Ithipidomys^ In the skull the shajie of the iiifuiorhital 
toramen, o^ ilo* ^upraorhital ridgt'S, and of the palate may be equally 
easily matehed among the niimeious and widely varying species of 

JJesperowys.'' Finally the peculiar shortness of tail chaiaeteristic 
of Criretus almost, ii not quite, equalled in tlie North- American 
siihgenus 0/fyrhomys \ 

'rile inevitable conclusion is thus forced upon us that the genns 
He.spetonnjs must be abolished altogether, and the species united 

^ la the widely H]>refid w}iite-fo<itt*d Fiehl-Muuso of JV. ‘Vmerica(6V/rv/fWf leit- 
as It will iiow' ha\e to lx* called), northern specimens have deep and 
distinct choek-pouehes, while in southern ones l.hoy are, at least in spint-speci- 
ineiis, almost inappreciable. See Allen, Bull. Mus. Comp. Zool. i. p. 2'2\) (181)1)), 
and C\)ue8, Mou. Jn. Am. R<h 1. p. <>7 (1877). 

2 E. g. CrU'ctm pah/sfns or longicaitdatus. 

® Among which are included Ctu’cfxis ieucopus, aureolvs, taylort, 

itnrhuynieumy frueiy artveui^y and tu^cxicanus, 

* Nee, for oxtimplo, t he teeth of Ct'icctub ( Rhtpidomys) /eueodady/us, /(Ri/uufiUii, 
hidi^hiCidii^y or Si'/dfrn 

’ Of winch the Ftpui'ies are Vev eiiO' Uit'oyadti and C (orndufy. 
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with the Old-World Hamsters under the name of Cricetus, the latter 
group, however, forming it^elf a subgetius, equal in rank to those 
now commonly admitted among the American Vesper-Mice. 

This change, large as it is, will be rendered rather less unaccept- 
able by the consideration that the name Heaperomys * has itself, by 
the strict laws of nomenclature, no possible claim to adoption, being 
antedated not only by Calomya ^y Waterh., and the other earlier names 
of the same author, and by Eligmodontia^ F. Cuv. ^ but also by 
Akodon, Meyen ^ founded on a now almost unrecognizable specimen 
belonging to Waterhouse’s subgenus “ llabrothrix,'* That this name 
would have been brought up and forced into use may be looked upon 
as certain, and in fact the first step in this direction has been taken 
by the substitution of Akodon for ilabrothrtx in Trouessart’s list of 
Kodents \ From the ))oint of view ot nomenclature, therefore, the 
junction of Cricetus and Hesperomys is not so wliolly a misfortune 
as it otherwise might have been. 

As to changes in specific names, it fortunately hap[)ens (hat those 
used in the two genera have for tlie mo^t part been different, the 
two species mentioned in the subjoined footnote “ representing ap- 
parently all the necessary alterations. 

Then as to the geographical distribution of the two forms, nothing 
is more natural than that a genus ranging all over America, from 
British Columbia to Cape Horn, should also be found, like the majority 
of the mo'*t typical North- American genera, in Siberia, China, and 
the Eastern Paleearctic Region generally. 

With regard to the opinions of other authors on the relations of 
Cricetus to Hesperomys, it is interesting to find that in Dr. Winge’s, 
recent careful and elaborate work ^ on the Rodents of Lagoa Santa, 
Brazil (a work in which the whole interndations of the Rodents are 
freshly considered and described), the differences between Cricetus 
and Hesperomys are shown to be almost rM ^ and that in the Synopsis 
of the Muridse he has had to separate the genera merely into those 
from the Old World and those from the New He does not, how- 
ever, notice the necessity for actually uniting Cricetus with Hes- 
peromys, no doubt because of the very different standard of generic 
rank he adopts. Thus he recognizes the well-known subgenera 
Habrothrix, Oxymycterus, Scapteromys, Calomys, and likipidomys 
all as full genera, and therefore naturally admits Cricetus also. I 

' Zool. Voy. *Beaglo,’ Maium. p. 7o (1830). 

2 P. Z. S. 1837, p. 21, 

Ann. Sci. Nat. vi. p. 168(1837). 

^ N. Act. Ao. Leop. xvi. p. 600 (I833\ 

’ Bull. Soc. Sci. Anvers, IHHO, p. 140. 

^ Cricetus obscurtts, M.-Edw., noc Hesperomt/s ohmirus^ Watorli., uuiy stand 
as C, mongolicus. 

Cricetus lovgicaudatus, M.-Edw., nec Hrspercmiys hmgicsuduim^ Bonn., ns 6*. 
chwmsis. 

Cricetus ciuerviis, Gerrard, Cat. Bones Mainm. B.M. p. 172 (1862), appears 
never to have been described, and does not therefor© invalidate the specific 
name of my Cricetus (Thcmammiys) vinereus, P.Z.S. 1882, p. 108. 

E Museo Lundii, vol. iii. 1887. 

' A. c. p. n. f p, 125 
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cannot, houever, at all agree that these groups are of generic rank, 
and prefer for the present to adoj»t the generally recognized views 
on the subject. On this point, when criticising my own arrangement 
of the Vespcr-Mice‘, Dr. Wingc writes'*'; “ It is not right to recognize 
HabrothriVy OxymycteruSy and others as sahyeneroy and yet at the 
same time to admit genera of sncli a low grade as Sigmodon and 
NeoUma \ which might almost he united to the Old-World CricetuSy 
or as Rheithrodoji and Ochetodony which do not even deserve sub- 
generic distinction.” 

In answer to this, 1 can only say that my error, if error it he, in 
allowing genera of such a low grade as these quoted, will not be 
mended by the recognition of more groups, of lower rank still, — grouj)s 
which 1 and all other previous authors have only looked upon as 
subgenera at most. In fact on this point I feel, with Dr. Coucs\ 
that the proper way out of the difficulty will be rather by the lump- 
ing together of many of the present low-grade genera tlian by the 
recognition of more still less strongly marked generic groups. 

EXl’LANATION OF PLATE V. 

Fig 1. natural Hize. 

2 r> I Ml to. ujfpn*. lowtT. hult' and front views: twioe natural size, 
t) 7. nppei molars oj ditto; magnified about 7 tunes. 

8 Right lov\<'r molars of ililto. 

Left uppt'r im liars of one of the Orieeliiue ( Ci icchis frunu ufurms) 
and om* of the Munnic {Mas hut/adu); m.ignified about and 7 
times r(‘S]»eetu**ly. 


5. On a new Pet?)iat u/a {rom the Bahamas. Bj'G.Herbekt 
Fowler, B.A., Fli.l)., Assistant to the Jodrcil Professor 
of Zoology, rnivcrsity College, Loudon. 

[Received Februarj 14, 1888. ) 

(Plate VI.) 

A fine example of a new Pennatula, sent by Mr. Blake, the late 
Governor of the Bahama islands, to Prof. E. Hay Laukester, has 
been handed to me for description ; I propose for it the name of 

Pennatula dellissima, sp. n. (Plate VI.) 

Pennatula with 2.5-29 autozooids on a mature leaf, each with 
eight strong marginal spines, arranged in 2-3 rows, and continued on 
to the dorsal surface of the lachis as a single row of immature 

' P. Z. S. 1884, p. 448. L, v. p. 144. 

* I do not tliink that Dr. Winge can have had a spocimoii of Neotoma before 
him when writing this remark, as of all the groups of American ilriccti none is 
so distinct or so absolutely dilTerout from the rest as this is. The form in wliich 
his disiwragement of Sigmdon and Neofoma is put, however, is a singular com- 
ment on the results of the jireHtmt paper. 

" Mon. N. Am, Bod. p. 32 (1877). 
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autozooids, which are devoid of tentacles. Siphonozooids richly set 
all over the ventral surface of the rachis except in the median ventral 
groove, one row runniiig from this surface halfway up the concave 
borders of the leaves, while a second row passes dorsally and 
anteriorly between the leaves to meet with the row of immature 
autozooids on the latero-dorsal surface. Leaves triangular in outline, 
charged with long, fusiform, salmon-pink spicules. 

The colony, as is so frequently the case with Pennatulida, is 
imperfect above, the top presumably having been bitten off and the 
wound scarred over. The dimensions given- below are therefore in 
some points unreliable. 

The colour of the greater part of the colony is of a beautiful 
salrnon-pink, shading olf to a whitish yellow on much of the stalk 
and rachis, and also in the centres of the leaves— parts where the 
spicules, to which the colour is due, are more tliinly scattered. 

The stalky which expands sligiitly below, is on its upper third 
expanded into the bulbous enlargement so constantly met with in 
the genus, and is here of tlie same brilliant salmon-pink tint as the 
polyps and leaves. The rachis is marked both dorsally and veritrally 
by a deep groove which is entirely free both from siphonozooids and 
itnnjature autozooids. 

The siphonozooids (fig. l)are placed mainly on the ventral surface of 
the rachis, where tliey arc* roughly arranged in oblicjue ventro-dor^al 
rows. 'Fhey are especially massed at the bases of the haves, IVoin 
which points start two rows of siphonozooids, the one lunning about 
halfway up the concave (lower) border of the leaf itself; while 


Fig. 1. 



A young leaf showing the trianguhir shape, the dorsal row of immature auto- 
zooidst and the ventral row of siphonozooids appearing as suiall spikes. 
Katural size. 

the other passes upwards on the rachis between the leaves, and, 
bending still further upwards, generally meets the line of immature 
autozooids at an acute angle on the latero*-dorsal surface of the rachis, 
close to the line of attachment of the leaf next above. The siphono- 
zooids are not separable into two types by size or other character, 
and are indistinguishable from the imntature aatozooids at the point 
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where the two meet. No lateral stripe of siphonozooids is to be 
found below the lowermost leaves. In transverse section the siphon- 
ozooids agree uith that figured by Hickson (Phil. Trans, vol. 1/4, 
pi. li. fia:. 10), and exhibit a stroiia: siplionoglypbe (ciliated groove) 
at the abaxial end of the stotnatodieiim. 

The leaves are placed very obliquely on the rachis, the line of 
attachment being dorso-ventral. They are approximately triangular 
in outline, the free sides of the triangle being sliglitly curved in the 
usual manner. While the lovvennost leaves are placed slightly 
opposite to each other, those in the middle alternate, and the upper- 
most are again opposite. There are fourteen pairs of leaves in all, 
in the sole specimen ; of these only the two low^est are rudimentary, 
that on the left side being less advanced in development than the 
corresponding one on the right. All the leaves are much contorted, 
a result [irobablv due to death-struggles. 

The uutozooids (hg. 2) are borne on the npp:*rmost (convex) edge, 


Pig. 2. 



Transverse .seetnni thmugli an iininuture autozooid. The lt‘ar is Iwunded 
above and below bv eetcKlenn, underneitb wlneb lies the tlnck laver 
of inesitgliea (inehoderin ), eontaniinp 8 j>u(m? 8 filiod by spicules previous 
to dccalci deal ion. The stoniatodaMiin, suspended by the usual eiglit 

mesenteries in the (xplenteroii, is lined internHilv bv invaginated ecio- 
derin, of winch the lower (abaxial) three fifths are formed of lonfjj 
colmiitiar cells, bearing stout cilia, and Ctinstitutmg a siphoiioglyphe 
{vide p. IIJM), X 210. 


and in a well-grown leaf are 23 29 in number, arranged in three 
rows, a median and two lateral. In a less mature leaf, such as that 
figured, they are fewer in iniinber and form 1-2 rows only. They are 
4-7 milhm. in length, richly charged with the characteristic spicules, 
and surmounted by eight strong marginal spines, which may be 2 
millim. long. Along the dorsal end of the convex border of the 
leaf they are continued as a row of immature autozooids of varying 
number, of which the foremost are placed on the rachis, and Vnay 
even extend to the base of the leaf next above. As has been already 
stated, thev generally meet at an acute angle with the row of siphon- 
oeooids which runs upwards from the ventral surface between the 
leaves, 

Proc. Zool. Soc, — 1888, No. X. 
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The appearances seen in a transrerse section of the immature 
autozooids are of some interest, and bear out the conclusions of 
Hickson (/oc. cit.) and of Wilson (“ Development of Renilla,^^ Phil. 
Trans, vol. 174, p. 723). These immature polyps are not as yet 
provided with tentacles, but possess stornatodsea and the usual eight 
mesenteries. Of these latter, the two axial (dorsal) mesenteries, in 
the youngest autozooids, as in the mature sipbonozooids, alone 
exhibit mesenterial filaments of the characteristic bilohate shape; 
the cells of which the lobes are constituted contain dee})ly staining 
nuclei, and histologically agree with the ectoderm of the stomato- 
deeum from which they are derived. As wassliown by Hickson, no 
siphoiioglyphe is recognizable in the mature autozooids o\ Pennatvla ; 
but in the youngest autozooids, which are much compressed at right 
angles to the usual direction (?.<?., in an axiahahaxial plane), I find 
that the whole of the abaxial side of the stomatodaciim is clothed by 
very long columnar cells, with numerous deeply staining nuclei, and 
bearing long stout cilia, these appearances being entirely character- 
istic of a siphoiioglyphe ; this region is marked off from the remain- 
ing three fifths of the stoinatodBenm by a ridge on either side, and 
constitutes indisfiutably a true siphoiioglyphe. Tlic somewhat older 
autozooids, which are nevertheless hardly mature, exhibit filaments 
on the lower six, as well as on the axial two, mesenteries ; these 
filaments are of endoderniic origin, and (onsist merely of an aggrega- 
tion of pyriform cells, resembling those figured by Wilson (/. c. 
pi. lx. figs. 145, I4(i), but more swollen. Proportionately to their 
age and development, the siphoiioglyphe of the autozooids becomes 
less and less marked, till in the fully mature polyps no trace of it is 
to be recognized. 

This occurrence of a siphoiioglyphe in tlie ontogeny of the auto- 
zooids is a point of some considerable interest. Knowing so little as 
we do of the stimulus that caines a developing ovum to recapitulate 
its aiicestial history, we should hardly be justified in asserting that 
such recapitulation might not also occur in asexual reproduction. 
The colonial ancestor ot the Octactiniic (Alcyoiiaria) resembled the 
existing AlcyoTnmm 'xw the absence of dimorphism and the possession 
of a siphoiioglyphe ; niorjihological differentiation, correlated with 
division of labour, resulted, among such descendants as tlie Fauna- 
tulidfif in the production of autozooids (nutritive and sexual polyps, 
devoid of a siphoiioglyphe) and of siphonorooids (circulatory or 
respiratory polyps, incapable of generation and of nutrition, but 
provided with a strong sipbonogly jdie in order to effect the circula- 
tion of “ chy lacjueous fluid ” through the colony). If then, as apipeara 
to me to be the case, tlie very considerable size and number of the 
sipbonozooids contrasted with tlie paucity of the immature autozooids, 
together with the loss of the siphoiioglyphe as maturity is attained, 
point to the functional uselessness of tliis organ in the young buds, 
we are driven to the conclusion that we have here to deal with a ease 
in which asexual ontogeny is repeating phylogeny. 

As was desciibed by Wilson (Mitth. Zool. Sta. Ncapel, v.) in the 
buds of RemlUty the two axial mesenterial fllameiits appear before 
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the remaining six, and supply the young polyp with nutritive fluid 
from below ; this possible function of the siphonoglyphe is therefore 
forestalled. Further observations on similar conditions — gemmation, 
fission, re[»roduction of lost parts, &c. — are much to be desired. 

The spicules in the polyps, loaves, and rachis, are long and fusi- 
form, and apparently triiadmte in section (fig. 3 «) ; they are very 
long, measuring from *8 to l*.'i millim. TIiose which colour the 
bulbous swelling on the stalk (fig. 3 A) are dumbbell-shaped, and 
apiiarently surmounted by a stniig ridge; they measure about 
*l4x*0l millim., and are less strongly tinted than those of the 
feather. The aA'is^ which is less hard than is geneially the case, is 
tiiangular in section and bent in a hook below. 

Of Vennatuhe previously described, the present species comes 

Fig. 3. 



«. Fusirorin spieule, distributed over the feather mill ruelii-', X 47 , h. Dimib- 
bell -shaped ^pi(•ule^ from the bulbous swelling of the stalk, X 210. 

nearest to P. naresii (Kidliker, ‘ Chnll.’ Rep. Zool. vol. i. p. 2, pi. i. 
%8. 1, 2). From thi'j, however, it differs in the number of the 
rudirnentaiy leaves, the absence of wnrt-bke protuberances cu the 
concave border of the leaf, the freedom of the mid- dorsal line of the 
rachis, as also in several other points ; while the row of immature 
zooids is characteristic of both forms. 

At two points easily recognizable on the left-hand side of Plate A"I., 
parts of two leaves linve appareiitl\ been nibbled away, producing a 
marked hypertrophy of the remaining polyps. 

The dimensions are gi'en in tabular form : — 

millim. 


Total length (incomplete) 178 

Length of rachis 118 

Diameter of rachis 9 

Breadth of feather 70 

Length of stalk (iO 

Diameter of stalk 4 
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milhm. 


Diameter of bulbous swelling 7 

Length of leaf 45 

Width of leaf at base 12 


The specimen will be deposited in the British Museum, for pur- 
poses of reference. 

EXPLANATION OK PLATE VI. 

The figure, which is about one sixtii larger Uian the speoiinen, is from the 
dorsal aspect, except for an intercalated fragment near the base of the feather, 
which represents a rentral view. For the drawing I am indebted to the skill 
of Miss Stone. 


March 6, 1888. 

Professor Flower, C.B., LL.D., F.R.8., President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of February 1888 ; — 

The total number of registered additions to the Society’s Mena- 
gerie during the month of February was 104. Of these 9 were by 
birth, 74 by presentation, 12 by purchase, 4 by exchange, and 5 were 
received on deposit. The total number of departures during the same 
period, by death and removals, was 1 1 7. 

The most noticeable additions during the month were : — 

1. A second specimen of Griffith’s Fox (Cams griffithi)^ from 
Bussorah, deposited by Mr. H. Hanauer, F.Z.S. 

This specimen is rather smaller than the example from Afghanistan, 
received from Sir O. B. St. John in December last (see svprdy p. O, 
hut is otherwise nearly similar. 

2. Four examples of a small and very beautiful Finch ( Eryihrura 
psittacea) from New Caledonia, purchased February I5tb. This 
species is new to the collection, although we have previously had 
examples of an allied form, the Fire-tailed Finch (Eryihrura prasina) 
from Java. 

3. Five examples (two cocks and three hens) of the fine Pheasant 
which 1 have described and figured in the Society’s * Proceedings ’ 
(1885, p. 322, pi. XX ii.) as Phasianus prmcipatiSf presented by 
Major W. Peacocke, R.E., of the Afghan Frontier Commission, and 
received February 27^ Major Peacocke’s specimens were captured 
at Akcha in Afghan-Turkestan, on the 25th January last, and were 
brought home at the special request of Sir Peter Lumsden, F.Z.S., 
who had called Major Peacocke’s attention to the desirability of 
introducing living examples of this splendid Pheasant into Europe. 

The Secretary exhibited, on behalf of Lt.-Col* H* M. Drummond- 
Hay, a specimen of the Desert Wheatear {Samcclu dsserii)^ killed 
near Arbroath, in Scotland, on the 28th of December, 1887, being 
the third instance of the occurrence of this bird in Great Britain. 


The fdilowing papers were readi — 
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1. On the Carpus and Tarsus of the Anura. By G. B. 
Howes, F.Z.S., F.L.S., Assistant Professor of Zoology, 
Normal School of Science and 11, School of Mines, and 
W, Bidewood. 


[Received Marcii 0, 1888.] 
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ti. While, durii^ tlte last few years, the researches of 
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Wiedersheim and his pupil Kehrer, and of Baur (1), have added 
considerably to our knowledge of the limb-skeleton of the Urodela, 
that of the Annra has received much less attention. The most 
important investigations recorded since the classic of Gegenbaur (18), 
are those of Born (3, 5). Briihl has published (11) figures of a 
somewhat extraordinary character, pertaining to some seven or eight 
genera ; but concerning these we have little to say, except that we 
fully endorse Born's criticisms and corrections of them (fi, pp. 48 
et seq,), 

Born’s latest communication purports to be somewhat revolu- 
tionary, so far at least as the carpus is concerned (fi, p. G2). It wull 
be seen, however, in the sequel, that we are unable to accept his 
determinations; and as the discovery of new elements and relation- 
ships has led us to differ from most of our pre<lecessors, in our 
estimate of the morphological value of leading elements of both 
carpus and tarsus, it is binding upon ns to preface this paper with 
an account of those observations upon which our dissensions are 
based. In accordance, then, with the exigencies of the case, we shall 
divide the paper into two sections : viz. : — firstly, a ^euernl part^ in 
which will be given a review of the morphology of the carpal and 
tarsal elements, together with a detailed account of those hitherto 
unrecognized structures, wimse discovery has necessitated a redeter- 
mination of the value of ai\v one or more constituents ; and, secondly, 
a special part, in which the leading families will betaken successively, 
the characters of the carpus and tarsus of each being noted in the 
light of the preceding section, and special peculiarities dealt with. 

b. Nomenclature , — Our investigations do not profess to he 
exhaustive ; they leave much to be settled, and we have accordingly 
refrained from introducing a nomeuelature which might embody a 
premature expression of homological relationships with the limbs of 
other animals. In dealing with elements whose morphological 
value remains in the least degree doubtful, we have, for tliese 
reasons, adopted the nomenclature of Ecker (17) as being the more 
empirical and better suited to our purpo.se than the alternative one 
of Dug^s(lG). 

In describing the pre-hallux (calcar), we have, in order to 
facilitate comparison with tlie works of our predecessors, adopted 
the older system of nomenclature, calling the outermost digit the 
fifth, the innermost one the pre-hallux or calcar, and that next to it 
the hallux or first digit. 

New terms have been introduced only where unavoidable; and 
some of these are, for reasons already given, purely empirical. 

c. Material, — It will be seen, from the second part of the paper, 
that we have examined the limbs of 37 genera and GO species — 
adequate representatives of all the leading families as defined by 
Boulenger (7)* with the exception of the Vyscophidee, Dendropkry- 
niscidcB, Amphignathodontida, and Hemiphractidee, For these 
specimens our grateful acknowledgments are due mainly to Prof, 
Huxley, and to Mr. G. A. Boulenger of the Natural History 
Museum. To the last-named gentleman we are indebted for further 
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aid and advice always most cheerfully given ; while we have to 
tender thanks to Prof. W. K. Parker for useful specimens, to Prof. 
Wiedersheim of Freiburg for the limbs and a larva of Pipa, to Prof. 
W. N. Parker for sorn(‘ exquisitely preserved tadpoles of the 

Common Frog, and to Dr. G. Baur, of New Haven, Conn., for 

suggestions and advice. 

Some of our best results have been obtained from feet in which 

ossification was just commencing (ex. fig. r>). At this stage the 

outlines of the cartilages are more clearly defined than at the earlier 
ones fig. 9), while there is a total absence of any distortion or 
displacement consequent upon complete ossification (c/’. figs, .o & (i). 
Identification of this stage by external appearances is very difficult; 
absolute size, moreover, givc'i rn:> clue to it, for while in a Xenophrys 
measuring 27 millim. from mouth to vent (fig. 14) all expectations 
were realized, in a Ih'achycephalus of 20 rndlim. ossification was 
found to be complete. 

d. Methods . — We early discarded the section-cutting method 
employed by Born (3, (i), chiefly because the results finally arrived 
at were less satisfaetory than those obtainable from clarified prepara- 
tions. Clarification in potash solution (kindly suggested to us by 
Prof. Wiedersheim) was tried, hut relinquished, cbielly on account 
of the difliculties experienced in mounting the preparations. Better 
results were arrived at by clarifying in a mixture of gKcerim* and 
potash, and mounting permanently in glycerine jelly ; but our best 
results were all obtained by the use of clove oil, which offers 
additional advantages in allowing the preparations to be stained. 
Borax-carrniiie solution proved most serviceable as a dye; less 
successful preparations were, however, obtained with picro-carrnine, 
hoDinatoxylin, and bisrnnrck-brown. 

Our method of procedure was generally as follows : — The limb 
having been carefully skinned, the larger muscles were dissected off, 
in order to facilitate staining. The preparation w^as next immersed 
for about ten minutes in borax-carmine, and then transferred to 
acid alcohol (7n parts alcohol, 3 parts UNO,, and 22 parts water), 
in order that superfluous stain might l)eremo\ed; after dehydration 
in absolute alcohol, it was allowed to remain in oil of cloves. The 
final process consisted in carefully picking away the soft parts, little 
by little, with two pairs of small forceps under a simple microsco])e, 
while the j>repara(ion was still immersed in a glass trough of clove 
oil. The smaller preparations were ultimately mounted in Canada 
balsam. 

The above method admits of an examination of all parts in the 
undisturbed state, and consequently of an accurate determination of 
the relationships of apposed surfaces, such as is not possible with any 
other. Moreover, in that ossific centres, lines of fusicni, furrows, or 
outstanding processes are rendered equally obvious, it is manifestly 
not open to objections which might conceivably arise out of exclusive 
reliance upon the section-cutter’s art. 


11 ^ 
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IL GENERAL PART. 

Hind Foot. 

a. Metatarsals and Phalamjes. — Settinc; the pre-liallux aside, the 
1st, ‘2iid, 3rd, 4th, and nth digits hear, in most genera {cf. foot- 
note on j). 1 78) respectively 2, 2, 3, 4, 3, phalanges, the 4th, or 
outermost digit but one, being the longest. Plpa is alone excep- 
tional, for in it the 3rd exceeds the 4th in length. 

h. Astragalus (a.) and Calcaneus (c.). — These two elements were 
already greatly elongated in the youngest specimens in which their 
presence could be detected. When fully formed, the two bones are 
generally uniform in length ; they are rehitivclv longest in the Tree- 
Frogs, shortest in Pelohutes, When of unequal lengtli, tlie pre- 
axial bone, or astragalus, is tlie shoiter. 

Wiedersheim has shown in Puna csculenlUy that tlie arteria 
interossea perforates the membrane jmssing between these tno bones, 
dorso-ven trail}', to reach the jjlantar surface of the foot. Pelodytes 
is alone exceptional, among all the genera which we have examined, 
in the fact that its astragalus and calcaneus ha\e become greatly elon- 
gated subsequent to coni})lete fusion (Plate Vlll. lig. 12), in a manner 
strikingly suggestive of the tibia and hbnla. The above-named 
artery, however, remains true to its original relationships, a small 
foramen (/.f*, fig. 12) being left for its transmission. In this, as 
in all other genera, neither the astragalus nor calcaneus (however 
much modified) ever undergo any sort of rotation ; they lie side by 
side, invariably cornplanate with the tibia and fibula. 

Wiedersheim has shown further'' that in the IJrodela {llanodon^ 
Salamandrella, Cryptobranchus) a blood-vessel peiforates the 
tarsal region apparently, at first sight, in the manner of the above- 
named artery of the Frog. Raur has more recently recorded tlu* 
same fact for Necturus (1, jd. i. figs. 12 & 17). llyrtl, describing 
the vascular system of Cryptobranchus y says of the crural artery — 
‘‘horum ossium biga, cui nulla articulatio intercedit, et quae j)otius 
textu fibroso in unum quasi corpus conjungitur, arteriae nostrae 
commodam praebet occasionem, trajecta syndesmosi intertar^ea, ad 
dorsalem tarsi reyionem emicandi, quo territorio scmcl potita, illico 
in duas, paullo j)ost in qnatuor arterias digitales communes dorsales 
dilabitur, biuorum digitorum interstitiis dcstinatas.’' Tlicre can be 
little doubt but that this description applies to the vessel noted by 
Wiedersheim. In that it j)asses ventro-dorsally, hov>ever, it differs 
in toto from that of the Frog, but in this it agrees just as closely 
with the arteria brachialis of the fore limb of that animal {cf, p. 1 jfij. 
These facts tend to show that the perforation in question (foramen 
intertarsi, [auct.j) is probably not homologous with either that of 
the Urodele hind foot, or that of the fore toot in the Frog itself; if 

^ Anatomic clea Frosches, Ecker and Wiederahoim, Part 1 1 Brunswick (1881 ), 

p. 8<). 

2 “Die ciltosteu I'ornien des Carpus und Tarsus d. beutigon Ampliibion,” 
Morph. Jahrb. vol. ii. (1870), pp. 421-*Bir). 

^ Cryptobranchus Japonicus, Schediasma auatouiicum. Vindobonae. 18Go. 
p. 113. 
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SO, the arteria interossca will not help us in the least in estimating 
the morphological value of the astragalus and calcaneus. 

Wiedersheirn asserts (3d, p. 211) that in the astragalus we have 
** cin voreinigtes Tihiale und Intermedium.” Gegenbaur (18) and 
Born, on the other hand, are inclined to regard the tibiale as its sole 
representative. Proof of the former statement is not forthcoming ; 
and in spite of tlie most diligent researching, wc have been unable 
to discover, at any stage, the remotest trace of anything at all com- 
paiable to a third ])roximal tarsal. Future research may, perhaps, 
demonstrate its existence; but, mindful of the elongation of the 
earliest rudiments of these elements, we incline to the belief that the 
missing one (? intermedium) lias disapjicared beyond all recognition, 
even during the embryonic period. 

c. I'arsalia 4 and o.— In no Anuran foot hitherto described have 
there been recognized more than three distal tarsal elements (tarsalia). 
Examination of the Idatcswill show that when these remain distinct 
tliey arc directly associated with tlie hallux and the two n(‘xt digits 
(ex. Plate VII. figs. (S and 10). The tarsalia of the two outermost 
digits (dth and oth) uould thus appear to he absent. Gegenbaur 
first dreu attention to the existence, in certain genera, of a ligament 
(figs. 10, 17, and 1.0) uhicli passes between the tarsal of the third 
digit and the head ol the fifth metatarsal. lie described its relations 
iniiiulely ( 1 8, p. 0 1 ), and coneinded that “ (T reprasentirt in ligamen- 
tbsem Zustaiuh* Tlieile, die unter anderen Verhaltnissen als Knorpel 
gebildet ^nd.” Tliis structure lias been recorded in Rhino- 

(Gegenbaur), ]*elobatcs (Gegenbaur, IS; Bayer, 2), Disco- 
g/ossus (Wicdersbeim, 3li, p. 211), and otiiers, and to tlie list we are 
able to add (rf. Part II.). 

Born s}i}s ui' Dhrgnc (Bit/o ') vu/garis (3, p. I ll) “ im Band- 
polster unter der Basis von Metatarsale IV. traf ieh einmal einen 
dentliehen Rest von Knorpelgewebe, was die Gegcnbanr’sche Deut- 
ung dieses Bandes als llomologon eines Tarsale IV. durchaus 
bestatigt.” We lind that in the adult of Ahjtvs ohsteiricans this 
ligament (fig. 10) carries a well-marked nodule of cartilage, which 
lies between the apjilicd heads of the 4th and oth metatarsals. 
That this represents one of the missing tnrsals is hardly to be 
doubted from its relationships, but, from its position, it is difficult 
to say which. Gegenbaur goes on to assert (p. til), “ wenii man 
das auf ein blosses Ligament reducirte Tarsusstiick einem der bei den 
iibrigien Amphihien iiaehgewieseneii Elementarstiicke vergleiclien 
will, so kann man in ihm nur nach Massgabe der Betheilignng des 
Metatarsus das Tarsale 4 uiid 5 erkennen, welches bei den Tritonen 
schon (lurch ein ciiiziges Stiick dargestellt war.” In Bu/o, Ilglodes, 
and llgia (Plate Vlll. fig. 10) the ligament enters into an extensive 
connection with the liend of the fifth metatarsal, like that originally 
figured by Gegenbaur (18, pi. 4. fig. 13) for the first-named genus. 
It fuses (fig. 23) with the postaxial articular border of this bone, and 
the head of the same is seen to be obviously enlarged as the result of its 
attachment *. It becomes a question of considerable interest, therefore, 

’ See Bonlengcr (7, p. 303). 

Cf. Xc7wjfhrf/it, Plate Vill. fig. 17. 
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wliether this enlargement may or may not represent a coalesced 5th 
tarsal (as, indeed, Gegeiibaur was inclined to believe, pp. (54-05). 
We have failed to detect any trace of segmentation of the cartilage at 
this point. In the however, a second ligament is present, 

which passes (tig. 19) from the postaxial wall of the capsule of the 
tarso-metatarsal joint, upwards and inwards, for attachment to the 
epiphysial cartilage of the astragalus and calcaneus. This ligament 
carries at its outer end a wedge-shaped cartilage, and tliat we at first 
took to represent the fifth tarsal, llpon reconsideration, however, 
we are dis])Osed to regard it as an ordinary intra-articular cartilage of 
none but physiological significance (for further details see p. 16H). 
liefiection upon these facts has led u^ to the belief that while the 
ligament Avhieh })asses between the third tarsal and the head of the 
5th metatarsal is the degraded lepresentative of the 4th and 5th 
tarsalia, the cartilaginous nodule occasionally carried by it is 
exclusi\ely a vestige of the 4th one. Gegenbaur records the 
presence of this ligament in liana csculenta, in addition to the other 
genera named, and w(‘ can confirm his statement. In It. tempo- 
ruria^ however, we find no trace of it in the adult, and but a leeblc 
one in the larva. This fact, while lending additional support to 
Gegenbaur’s original deduction, shows liow completely the vestige 
is, as it were, disap{)earing under our eyes. 

d. Tarsalia 2 ( Os cuhoideum ). — We ha\ e already stated that 

three tarsal elements may exist ; on the other hand, the outermost 
two of these may not unfreqnently be rejdaced in a long bone 
(cuboideum), represented in its typical condition at ^ ' in figs. 17, 
24, 27, 29, 51, & 35. It will be observed in all these cases 
that this structure overlies, more or less completely, the metatarsaha 
of the 2nd and 3rd digits ; comparison of the same with those forms 
in which the three tarsalia are found {Bomhinatur or Alt/tes, figs. S 
& 10) leaves little doubt but that the bone represents a confluence 
of the tarsalia of the 2nd and 5rd digits, as asserted by all recent 
authorities. 

In some cases, however, examination of the adult limb would 
appear to render this questionable. For example : in Jl^la ccerulea 
(fig. 19), ill which two tarsalia are alone present, the larger one 
is little, if at all, related to tlie 2nd metatarsal — the head of which 
is in apposition with the second and smaller element. Com- 
parison of this tarsus with that possessed of the three tarsalia 
(figs, 8 & 10) renders it hard, indeed, to .say which two elements 
are represented in the Tree-Frog. Born has already experienced 
this difficulty in dealing ((5, p. 443) with the adults of Thryne 
vulgaris and Bufo variabilisy and he admits his inability to settle 
the question, for want of embryological material. 

On turning to the larva of llyla (fig. 21), we find that the outer 
of the two elements has (unlike that of the adult) more than twice 
the bulk of its fellow, while it agrees in every detail witii the cuboi- 
deurn in its most typical form (cf. Xenophrys^ fig. 1 7). Examina- 
tion of this element side by side with that of the adult limb (fig. 19) 
shows that its growth is arrested early in development : it shows. 
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further, that the couuection between the innermost tarsal (1) and 
the head of the second digit is purely secondary, and that the first- 
named is really the tarsal of the hallux, displaced, as it were, in 
syrnj)athy with its dwarfed neiglibour. 

Ecker speaks (17, p. fil) of the cuboideum in Bufo as consisting 
of two pieces. We find that in that genus, as in Leptodactylus^ a 
similar shortening np of this bone takes place (^cf. fig. 23 ) ; there 
can be little doubt therefore that Ecker was misled by that, pre- 
cisely in the manner indicated above. 

The cuboideum, then, mu^t be held to represent the confluent 
tarsalia 2 and 3, We liave to record its presence in the Ilajiida*, 
Dendroh(/tidcey Bityi/Kstamatidce, Cystiynathidce, Bufonidce^ Ilylidce, 
Dactyl elhnd<e^ and l^lpa. 

e. Tarmle 1 {llaUux tarsal) (i ). — This element is of very constant 
occurrence. Its relations in the Discoylossidoi are exceptional and, 
as will be shown below (fig^. 8 & 10), interesting; it lies in them 
under cover of the naviculare (/< ), interjiosed between it and the 1st 
metatarsal. Gcgenliaur appears, in dealing with BomhiaatoTy to 
have mibtaken tlie na\iculnre for the first tarsal ( 18, pi. fi. fig. 1 1) ; 
but this is not to be wondered at, in consideration of the small size 
of the latter. It is wanting as a di'*tinet element in old specimens 
ot yaa/Kfjjhnjs and Phnjiiuscus^ and we have found that it fuses in 
both genera with the nuMculare. ilorn lias described and figured 
it accurately in liana esculenta. ('uncerning li. temporaria he says 
(.‘h p. 4‘lJ) that it “ irnmer in Laufe der Ontogenese his auf uner- 
hehliche Spuren schwindet.” Strictly speaking, this is not the case, 
for we are in possession of old examples in winch it had persisted 
us a distinct element (woodcut, p. 1/0, fig. C, I). We are inclined 
moreover to believe that instead of undergoing hU})pression, as Born 
imagines, it mure probably fuses with the naviculare as in the two 
above-named genera. 

f. Naviculare and Prc-hallax tarsal , — Ecker regarded the navi- 
cularc of these animals as analogous ( 17, p. 01) with the element so 
named (centrale) in the tarsi of the higher animals. Gegenbaur, on 
the other hand, who, as before stated, confused it with tlie hallux- 
tarsal, sums up hi.^ conclusions in the words (18, ji. 07), “ ciii 
Centrale fchlt.” Born adopts this view ; hut he differs from 
Gegembaur in that he regards the naviculare as the basal segment 
(tarsale) of the pre-hallu\. lie writes (d, }). 448), “ von diesen 
[segments of the pre-hallux ) liegt der erste in eiiier Keihe iiiit 
dell Tarsalkuorpeln, welclic Metatarsustniger siud, ahrnt dieselben in 
Form und Structur iiach uiid ist vou den Autoren auch, wie 
erwiihnt, iinrnerals Mypischer’ Tarsalknorpel aufgefasst worden.” 
Born’s determination has been adopted by all subsequent writers. 
It will thus be seen that the two views entertained as to the mor- 
phological value of the naviculare are diametrically opposed, and 
that a settlement of their differences is indispensable to the full 
determination of the value of the distal preaxial elements. We 
have already drawn attention to the fact that the naviculare of the 
Discofflossidee (e\. Bomhinator^ fig. 8, Afytes, fig. 10) is wedged in 
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between the first tarsal and the astragalus, being in fact absolutely 
central and in a position which cannot, by any stretch of imagina- 
tion, be said to be “ in einer Reihe iiiit den Tarsalknorpeln.^’ It 
would be more correct to say that the 1st metatarsal, 1st tarsal, and 
naviculare are here disposed lineally. 

Examination of the Plates will show that the relative size of the 
naviculare is in no way propoitionate to that of the pre-hallux, as 
might be expected were Horn’s hypothesis tenable {vf, figs. 3, 10, 12, 
& 17) ; it is rather the reverse. Choice ap[)ears to lie between two 
alternatives : the naviculare has eitlier grown in and displaced the 
hallux tarsal proxiinally (as the Discoyhssir/tp would suggest, figs. 

8 & 10, in which case the condition of the latter would, in this 
family, he secondary) or it has undergone a reduction ]»r()portionate 
with an increase in size of the same. Recent observers are agreed 
as to the lowly position of the Discoglossidtp^ ^ and it therefore 
becomes a (juestion of first importance as to how far the arrangement 
just described in them is ])riinary. 

In the youngest Dtscoglossidca QXimmxQil by us {cf, p. Kid), no 
appreciable difference could he detected in tlie relative proportions 
of the two elements under consideration as compared with the adult ; 
we have here, then, strong reason for regarding the conilition excm})U- 
fied in them as really primary. The matter, howe\er, presses still 
more closely. Examination of those forms in which the pre-hallux 
is regidarly segmented (fig. 19), shows that tliat segment wliich 
Born regards as its metatarsal (ph» i.) is gcncrnlly disposed in a 
line with the navicuhire, rd {cf, figs. 13 & 19). In ]*elodgics, how- 
ever (fig. 13), and less conspicuously in Afgtes (fig. 10) and ITyluy 
the first-named element is intimately connected with the adjacent 
hallux-tarsal (1) by means of a well-defined ligament, whicli runs 
distally to the naviculaic. Comparison of this ligament with that 
previously referred to as the representative of tlie 4th and ."ith 
tarsalia, leaves little room for doubting, if argument from analogy 
is woith anything, that Born's rmtatarsal of the pre-hallux is, in 
reality, its tarsal. If this be admitted, there can no longer be any 
doubt of the homology of Ecker’s naviculare (w') with the os centralc 
tarsi. 

This determination brings the tarsus of the Anura into closer 
harmony with that of the other and, especially, the higher Vertebrata 
than is now generally admitted, while it sets at rest further doubt as 
to the value of the hallux-tarsal. 

Finally, Ecker has shown (17, p. 128) that the tendon of the 
adductor longus digiti prirni muscle (m.a.L of woodcut, fig. C, p. 1 76) 
is inserted into the naviculare. We have found this to be invari- 
ably the case whether the hallux-tarsal is present or absent. It 
follows, therefore, that all possible source of confusion between that 
element and the naviculare is at an end. 

g. Pre-hallux (Calcar ), — The skeleton of the pre-hallux was first 
figured by Rosenhof (32) ; he described it (Pelobatee, p. 84) in the 
words tandem etiam in sceleto hoc notari meretur singularis quidam 
^ Cf. Cope (12, p. 104) and Boulengcr (7. p. 444). 
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spun'sqiie unguis.** It has been likened by some anatomists to a 
single element in the tarsus (ex. entoeiineiform, Owen, 31, p. 184) ; it 
is, however, unnecessary to recapitulate these comf>arisons in detail. 

All recent writers are agreed as to the variable nature of the pre- 
halliix, but the range of this has not yet been fully recorded. As 
will be seen from an examination of our figures, it is very inconstant 
in size, shaj)e, and detailed characters. For example : in the adult 
Xetfophrys (fig. I/), it consists of a *^ing!e elongated cartilage which 
ossifies very late in life, whereas in Hyla (fig. 1!)) it attains a inuch 
greater development, and is segmented into four pieces. Disparity 
in size is by no means confined to members of different families, for 
in Pelobntps — the type of tiie family to which Xenophrys belongs — 
the calcar, while con-^i^-ting of a single piece, attains enormous [>ro- 
portions and ossifies very early *. In this burrowing genus the 
calcar supports the well-known iiorny blade, by means of wdiieh the 
animal is enabled to sliovel up the earth. This being so, its early 
ossification is distinctly associated with the functional requirements 
of the case. 

Horn at first ascribed t3, ]). 148) four segments to this structure 
in Jiifo, and others. In Ins later researches, however, he 

records considerable variatioti in the same, stating ((i, p. fil), 
“wceliselt doeh die Sdiekzabl \. Rafia pscufeitfa, zwischeii zw-ei 
und ^iel^ bei RoJo zwi^eben drei mid funf.” Our 

fig^. 19 v\ \\) a }igre(‘ very well with Iii^ ileseription, while they 
rej)i(‘sent tin- maximnm seumentation into lineally disposed elements 
obseived in any specimen. e have alr(*ady shown reason for 
regarding Horn’s basal prc-liallux segment as the eentrale (na\ieu- 
dare), wimiiee it follows that in no known Anuran does the enlear, 
as thfimd by us, ever eon.Hivt (;f more than four true segments. 
This maximum numher is reached in 7h//b ‘ (?), 

Leptof/actyhiSf Xofoh'pma, and Rafta — representatives, that is to say, 
of four distinet families. 

Incident iifion the foregoing there arises the question as to 
wdiethcr the unsegmented condition of the pre-hallux is the more 
primitive one, or vicp versa, ff the latter he the case, traces of 
segmentation ought to be forthcoming in the larva' of those forms 
possessed of the single piece. Tlorn accords to Raaa escvlenta a 
maximum of three pieces. In old Tadpoles of R. temporaria^ 
however, we have delected tlie presence of four di'^tinet segments of 
hyaline cartilage : tlie terminal one of these early degenerates and 
becomes eventuall\ fibrous, and not until then can that fusion of the 
parts whicli Horn describes ^ take place. The facts recorded by this 
author alone for llyla ami Ihtfo (P/iryne) ((>, pi. 1. figs. 2 & 3) 
are, in themselves, sufficient to show tlmt tlie lineally segmented 
condition is most firobahly the primitive one. 

We are doubtful as to how far the one or two pieces, met with in 

’ Horn lualvos the a^^sel•tioIl (h, p. olp that it here bears originally two pha- 
langes this we eunnot eonlirm. 

“ Born (h, ]). hi). We have not observed it. 

]). .50. We have not observed tliia. 
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adults of certain species, may or may not arise by confluence or 
suppression of individual segments (<:/. fig. 8) ; future research must 
decide this question. 

There remain two most important questions. 1, If the segmented 
condition be the more primitive, may not the whole pre-hallux repre- 
sent a shortened-up digit? and 2, May not this supposed sixth digit 
represent a lost ray of the ichthyopterygium ? 

In Nannoplirys^ Phyllomedusa (fig. IJl a), Rhombophryniu and 
especially in some species of llyht, the pre-hallux has quite a digiti- 
form aspect, comparing, at first sight, very favourably with the 
reduced pollex of the fore limb, the homology of which with the 
other digits nobody disputes (cf. Plate VIII. figs. cr & 20). 

That the pre-hallux may, in a sense, resemble the pollex is clear 
from the preceding; but it must not be forguttcMi that this resem- 
blance is most marked in the specialized Tree-Frogs, Its segments^ 
are, in the embryo, more digitiform than in the adult ; and taking all 
facts into consideration, we incline to a belief in a j)repondernncc 
of the resemblances over the differences between this structure and 
a normal digit. 

The second difficulty is not easily to be met. That the pre- 
hallux takes on certain of the essential relationships of a digit is 
beyond dispute. That it really represents one is another question. 

The tarsal of the pre-hallux is, in most cases, in definite articu- 
lation with the head of the naviculare (cf. J^elodytcft, fig. Id). In 
many forms its second segment is the largest (ex. lig. 27); wlieii 
this is the case, that may be disjiosed parallel with tin* metatarsals, 
in a manner strikingly suggestive of a serial homology (cf. Xenopus, 
fig. 3, and Fseudis, fig. 27). In Xefiop/irys, llyhi (figs. 17 and 
19), and other genera, this supposed metatarsal sends forwards (back- 
wards in situ) a small retral lobe (*) ; in Ceratophrys (fig. 2 4) 
this attains a considerable development, and in individuah> of this 
genus it may exceed in size the body of the segment from which it 
takes its origin. 

Meckel (29) and Cuvier (15) held, and Born (3), Kchrer (24), 
and others still hold the pre-hallux to be a sixth digit. Ley dig 
(25), attacking it from a totally difl’erent stand})oint, argues to the 
contrary. Gegenbaur at first took a similar view, holding (18) it to 
be a secondary structure peculiar to the Anura, and his words are 
echoed by Hofmann (21) ; subsequently however to the publication 
of Born’s paper, Gegenbaur accepted that authors position, con- 
fessing to the same in his well-known text-book. Finally, Born 
asserts, in his latest paper (G, p. Gl) Ubrigens bin ich jetzt geneigt 
in der starkeii Variabilitat der Gebilde dcr sechsten Zehe . . . 
nicht bloss mehr eine Eigenthiirnlichkeit zu sehen, die dcrselbem 
als rudimentarem Organ anhaftet, soudern ich sehe in der haufigen 
Yerschmelzuiig ein Bestreben ein imrner festeres Skelettstiick als 

^ Van Deen records (34) an instance in which, in Rana these lay in 

a line with the hallux and supported the web. His specimen was, unfor- 
tunately, a monstrous one, with four hind legs. 
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IJnterlnge fiir den Fersenhbckcr, dcr ^ielfach als Grab-Instrument 
benutzt wild, zu gewiuneii.** 

We have already ealled attention (p. I.'d)) to the development of 
a retral process from that which we regard as tiie hallux -meta- 
tarsal. In Hyla lichenafa this is comjdetely segmented off (* in 
woodcut, fig. A), forming one of a series of rnarLdnal elements, 


Fig. A. 



piv-hnllux nj oppoMU* M(ie.s in IhjUi luhnuOo. ])i>r.sal >. h. 


which skirt tlie outer face of the eahar and nie, moreover, 
roughly symmetrical on op[)osi(e sides, ("omiian^on of this figure 
witli that of the more normal pie-hallux of 11, vcvrvlea (Plate 
Vlll. fig. Ml) render's it tolerably certain that these nodules are 
dismeruherrnents of the main mass. 

It would be supeitluous here to reea])itulate the well-known specu- 
lations and discussions which turn on the supposed ancestral con- 
dition of the peiitadactyle limb ’ ; it is more pertinent to point out 
that the evidence against the supposition that all living Amphibia 
and Amniota have directly inherited a peiitadactyle member, is, to 
no inconsiderable extent, based upon the discovery of fragmentary 
cartilages in no way indistinguishable from these now' under con- 
sideration. Hnch fragments have been discovered flanking both pre- 
and postaxial borders of (he one member or the otlier in even Man 
himself''; and in the fertile imaginations of Bardelehen, Kehrer (24), 
and others, we find them exalted to the dignity of lost ra}s. The 
last-named author writes (p. 14) “so batten wir also bei der 
Beurtheilung des Hand- und Fnss-skeletes der Wirhelthiere kiinf- 
tighin nicht mehr von einer pentadactylen, sondern von einer hepta- 
dactyleu Urform auszugehen, und von diesern Gesichtspunkte aus 

* For details and rmime see Gegenbnur (H^). and Wiedersheim (36), pp. 
204-21)7 and 229-2.‘3(); also “ Zur Urgcsch. d. Gliechnassen d. Wirbelth/’ ‘ Hum- 
boldt,* vol. r>, 1880. 

® Bardeleben, ‘ Jenaische Zeitechr. fur Naturwiss.’ Bd. 10, N.F. xii. Supplem.- 
Heft 3, 1880. Cf. Wiedersbeiin, ‘ liehrbuch,* p, 224, and ‘ Humboldt,’ Ht, 
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betrachtet, werden auch fiirderhin die ‘ uberzahligen * Finger und 
Zehen .... sondern als atavistische Bildungen angeseheii werden 
diirfen.’’ 

Baur is, of all later writers, the one who has done most to combat 
this doctrine. He advances (1, p. 68 et seq,) eqaally good argu- 
ments for regarding these so-called supernumerary digits as purely 
secondary and adaptive structures, laying, at the same time, great 
stress upon their late appearance, especially in tl)e case of the pre- 
hallux itself. The advocates of the opposite belief' seek shelter under 
the stronghold of the EnaUosauvitiy but recent investigation at least 
suggests that the paddles of those beasts were specialized derivatives 
of pentadactyle predecessors 

We trust to have already shown satisfactorily that the navieulare 
can no longer be regarded as the hallux-tarsal, as Born supposes ; and 
that admitted, it follows that the pre-halluv conforms to the struc- 
tural recpiirernents of a sixth digit. Afore than this cannot he said 
at present, and further speculation would be useless until the 
connecting link between the cheiropterygium and its piscine j)re- 
decessor shall have been discovered. For this we look to the 
paleontologist. 

Setting aside further discussion as to the exact significance of the 
pre-hallux itself, we cannot refrain from regarding that fragmentary 
dismemberment of its outer free border, above r(‘presented, as an 
additional argument for the views of Lev dig and Baur. If the con- 
verse one he justifiable, we should have ample ground for pleading 
the cause of an octodactyle “ Urforrn/* and this would be pWiwd facte 
no advance at all. 

There is a growing tendency to attach too much importance to 
gristly fiagments such as those now under consideration, and it is 
binding on those who may yet deal with tliese supposed vestiges 
(especially as manifested in the higlier Yertebrata ), that they shall 
determine at the outset, with greater accuracy than has hitherto been 
done, what piocise relationships they bear to the solt parts. If not, 
the question bids fair to be reduced ere long to the condition of a 
reductio ad absurdiun. 


Fore Foot, 

a. Metocarpak and Phalanges , — The pollex of the Auura undcr- 

^ Parker wriles {P, R. S vol. 42 (1S87), ]). o7), “ I have frequently noticed 
that aborted parts, like o\ersLiaduwed plants, are late to appear, and soon 
wither, or are arrested in their growth/' 

- Baiip, “ JJeiuerkungeii uber Saiiropterygia und Tciithyojiterygia,*' Zool. 
Anzeiger, 188(1, pp 24.V2,32; also “ Die Abstamniiing d. Aimiiolen Wirbelth.,” 
Biolog Centralbl. Bd. 7 (1887), jip. 48l-4tK5. See also “On tiio PbylogtMiolic 
Arrangement of the Sauropsida,'* ‘ Journal of Morphology,’ Boston, vol. i. 
no. 1 (1887), pp. 011-104 ; the discovery by Cladow and Baur (herein recorded) 
of supcnnimerary phalanges in the luanus of Halicore and Manat tin is most 
welcome at this juncture. See also Baur, “ ITeher den Ursprung d. E\tremi- 
taten der Ichthyopterygia,” Boricht u.d. \x. Versamiuluiig ties Oberrheinischen 
Geolog. Yereins, 1887. 



1888.] 


THE CARPUS AND TARSUS OF THE ANURA. 


153 


goes, as will be shown later, a by no means insignificant range of 
modification. In no case, however, is it ever segmented into more 
than three pieces exclusive of its carpal ; it thus never bears more 
than two phalanges. Tlie other four digits hear each, in order of 
succession from within outwaids, 2, 2, .3, 3 phalanges, certain lianidse 
excepted {cf, footnote, p. 178). 

The inner border of the metacarpal of the second digit becomes, 
in the males of certain Anura, as is well known in tiic case of the 
("omnion Frog, variously crested or tuherculated in connection with 
the overlying “thumb-pad” (2'. tig. b), or for snjiport of the horny 
chis}>er as in Leptodactylus (‘'^fig. 2.5). Ley dig has recently 
described these modifications with great accuracy (2G), so far as 
they concern the indigenous European forms. 

b. iJisial Carpal Elements (Carpalia) , — In the more specialized 
forms certain of these unite \\ith each other or with adjacent 
elements (ex. Ift/hty fig. 20, llhomhophryne^ fig. 32) ; and for the 
present \\e shall exclude such from consideration, dealing only with 
those feet in which the elements remain permanently distinct. 

All jirevions writers are agreed that in such forms five carpalia 
are rej> resented. While we admit that such may be the case, we 
doubt, as the secjuel will show, the homology of that element which 
our firedecesaors, not excluding Born (0). interpret as the carjial of 
the 5th digit. 

ikirpah 2 \,Trap(ze of Dnges : Trapezoides of Ecker). — This 
element ((2) of our figures) is never more tlmn insignificantly 
displaced. Examination of any one diawing will show that it lies 
in a line with the head of the 2nd metaear}>al (2') ; ami comparison 
oi' zl/yles tadpole (tig. 9) shows thi^ to he its primitne position. 

It is usually of fair size, heeoniiug well ossihed. In the Disco- 
ylossidu' it undergoes a sliglit leduetion (tigs. G 7), and this reaches 
its maximum, amounting to insilxinficance in the J of Li ptoduchjius 
(fig. 25). ('omjnirisoii of this carpus with the adult Dtscvylossus 
(fig. G) and the iar\al Ahjtes (fig. 9) is sufficient to show that this 
partial atrophy is to no small extent associated with the s])cciahzalion 
and cnhugeinent of its metacarpal. 

We have found this element to be free in all but Brachycephulus^ 
PipUy and lUwmbophryne , 

Carpalia and -1. — In certain forms these two elements become 
confluent, constituting the nucleus of a large bone (.3, 4 figs. 
25, 2G, 28), called by Eckcr (17, p. 53) the “ capitato-hamatum.”^ 
In the DiscoylossidiCf Velobatida', and Aylossa, however, carjialia 3 
and 4 are distinct Considering the general affinities of these tliree 
families, and that there are combined among them all the lowest 
terms of structural detail met with in the wliolc Order, this jioint 
of agreement is the more welcome and suggestive. 

Examination of the figs, which we append will show that in the 
two first-named families there is a tendency towards an increase in 
size of the 4th carpal and consequent displacement of the 3rd one 
(^c/. figs. 5, 7, and 18). The two, however, lie, in all, practically 
in a line with the 3rd and 4 th metacarpals — absolutely so in the 
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Aglossa. The representatives of that family retain then, in this 
feature of their organization, a more primitive condition than do any 
other living Anura. Further comment is needless. 

Carpale 5. — All writers have, up to the present, regarded the 
large element marked h as the tifth carpal. In the Dkcoglossida, 
Pelobatidfey and in Xenopus, this is large and distinct ; and 
seeing that in the last-named genus the head of the oth metacarpal 
(5', fig. 4) is especially excavated to receive it, the above-named 
determination would appear to he unassailable. 

In the two first-named families {JHscoylossidce and Pelohatida) 
this element has no connection with the metacarpal, for in them there 
runs, from the postaxial border of the 4th carpal to the epiphysial 
cartilage of the .oth metacarpal, a ligamentous band (*figs. o, 7, and 
15). This structure courses ventrally to the distal face of the sup- 
posed 5th carpal (^), excluding that from direct connection with the 
adjacent metacarf)al. 

The absolute identity of this band wdth the ligament in the hind 
foot, admitted by all to represent the missing tarsalia 4 (? 5), is 
irrefutable ; and, if argument from analogy is to be trusted, this 
structure may justly be looked upon as a 5th carpal. If so, the 
older determination falls to the ground, and the element k can no 
longer be regarded as distal. We are in a position to substantiate 
this, for the ligament in question carries, in Xenophrys^ a well- 
defined nodule of hyaline cartilage which ossifies as age advances 
(5, fig. 10). This ligament is early differentiated, and comparison 
of the higher forms suggests that it represents something which, in 
them, has been lost. 

We trust thus to have shown that the 5th carpal is f»ractically 
absent in the Anura as an order, hut that a ve.stige of it exists in the 
adults of the Discoglossidce h\\i\ Pelobatidiv (in precisely those forms, 
that is, in which we might have expected to find it),, becoming 
ossified and attaining its most full development, so far as is at present 
known, in the genus Xenophrys. 

c. Carpale 1 and Pollex, — The pollex is, in all known Anura, 
relatively small and unimportant. It attains its maximum length 
in certain American Tree-Frogs (c/l Cope, 14, and Boulcnger, 7, pp. 
338, 339), and among the Cystignathidre {cf, p. 170); in other 
forrrs, again, it is very short. Born says of it in JBomhinaior (0, 
p. 62), “einmal fchlte sie ganz, ein anderrnal waren sogar zwei 
Phalangen vorhanden Gegenbaur omits it in his well-known figure 
of .Bi//b (18, pi. i. fig. 11), whde Brocchi denies its existence in 
Hemiphractus (10, p. 10). We strongly doubt the assertion of the 
first-named author, and we can only attribute it to the fact that he 
relied exclusively upon microscopical sections. Small the pollex 
may be, but absent rarely, so far as our experience goes. 

In all but some few forms the body of the pollex is in articulation 
with a proximal cartilage, po i. (the trapezium ’’ of Ecker, 1 7, p. 53), 
of somewhat vnnable character. In its predominant shape, this 
element may be fitly compared with the bowl of a very thick spoon. 
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In Paeudis tadpole and Ilyla (figs. 2C & 20), less conspicuously in 
Bufo and others, it is elongated in the manner of a finger-joint. 
M'ith the exception of Dugrs, who first regarded it (IG) as a meta- 
carpal, all investigators have looked upon it as the carpal of the 
pollex. Examination of its detailed relationships and consideration 
of its emhryological condition {A/ytcs, fig. 9, po. i.) leave no room for 
doubting the accuracy of the latter deterniination. 

Assume what form it may, the pollex usually ossifies more 
early in the males than in the females. In the lianida, for 
example, it remains in the females for a considerable time simple and 
unossified (uoodent, fig. 11, p, 174). This precocious ossification in 
the male sex is clearly the result of its connection with the well- 
known “ lhuml)-pad,” for it supports that more or less extensively 
in different genera and species. In some forms there is a great 
tendency for it to enter into direct connection with the 2nd meta- 
carpal, either by simple apposition or by fusion with the warted 
crest of the same. In the male Discoglossus, however, the reverse 
is the case, for it there appears(fig. G) to have undergone an increase 
in breadth ihrectly proportionati* to its diminution in length. Ex- 
amination of the living animal shows that this change is an ac- 
companiment of one undergone by the “ thiirnh-pad ; for that is, as 
it were, duplicated, its lesser representative being alone supported 
by the pollex. 

Ill the youngest indi\iduals examined by us (e. g. RanidtE and 
Alytes) the pollex had the form of one elongated unsegrnented 
cartilage. It ossifies as a single element in all Ran’uhp, Bitfonidcet 
and JHscoglossidfV which, we have manipulated. On the other 
hand, tlie like is true only of certain genera in the Cysilgnathida\ 
Pelohahda*^ and llifliihp. 

In all forms examined hy us, not cited above, it had become 
more or less thoroughly segmented into two or three pieces (/?o. ii. to 
y;o. iv. of figs.). The.>e, in some of the Tree-Frog.s especially, take 
on the characters of a metacarpal twice as long as broad and two 
short phalanges. In them and certain other forms it undergoes an 
(dongation at the same time ; in yet others the reverse is the case. 
It must not, however, be imagined that a converse line of modifi- 
cation is here set up, for Leptodachjhis (fig. 2.’)^, Pelodytes (fig. 1 1), 
Cer(it(,phrySy and Callula all show that, while shortened up, it is still 
segmented into distinct joints ; and these, moreover, subsequently 
undergo complete and independent ossification. 

AVhen ossification sets in without previous segmentation, it does 
not spread from one or more definite centres, but it is diffuse and 
irregular. 

In the males of Rhomhophryne (fig. 32) and Lymnodynnstes (fig. 
28) the pollex is quite calcariform. The characters of the rest of 
the member are, in both genera, such as to show, beyond doubt, that 
we have here to deal with extremely specialized forms. 

d. Vlnare^Pyramidale), — Wiedersheirn has shown* that in Mana 


‘ Auat. d, FroMjhes,’ Abth. ii, p. 79, 



156 PROF. G. B. HOWES AND W. RIDEWOOD ON [Mar. 6, 

esculenta the arteria brachialis sends up a branch, which perfo- 
rates the carpus ventro-dorsally, for distribution to the integument 
and parts adjacent. In some forms (ex. Discoplossus, figs. 5, 
the bones of the proximal row become definitely notched at this 
point, enclosing that which we would term ^ a foramen intercarpi 
for passage of the artery. Born has demonstrated the same fact for 
certain Lacertilia (4, pp. 2-3); while Wiedershiem Baur (1, 
pi. i. fig. 4), and others have done so, less conspicuously, for the 
Urodela. Examination of the several descriptions and figures shows 
that the perforation invariably takes place between the postaxial 
(ulnare) and central (intermedium) elements of the proximal series. 

In certain Urodeles a confluence takes place between these 
skeletal units ; and when this is the case the ulnare and intermedium 
are invariably those which fuse, and in some of these cases the 
artery in question perforates the confluent mass. Taking this 
fact into consideration it is clear that the ulnare is the only clement 
which, under all circumstances, can lie postaxially to the blood- 
vessel. Seeing, moreover, that the artery agrees in all investigated 
cases in every known detail of distribution, it is obvious that, in 
it, we have a convenient landmark by which to estimate the mor- 
phological value of the proximal carpala. This said, further argu- 
ments are unnecessary in order to show that the so called “ py ramidale ” 
of Dug&s and Ecker is the ulnare, as Gegcnbaur showed and as all 
subsequent writers admit. 

e. Lunatum (/.) — The extraordinary position in which the fore 
foot of many living Anura is carried has resulted in a rotation 
of the parts of the same upon the coalesced radius and ulna, of such 
a nature that the distal extremity of the ulna comes to be directed 
towards the palmar surface of the fore foot itself. This rotation is 
most marked in Baciylethrat Hyla, Pelohates, Pseudis, and liana ; 
and it is instructive to find that the tadpoles of these genera do not 
exhibit it. The distortion resulting from it is such, that we often 
found it impossible (ex. Pelobaies, fig. 18) to obtain a comprehensive 
view of the carpus without first disarticulating the radius. The 
importance of this observation is by no means slight, for there can 
be little doubt but that we are to seek the clue to the remarkable 
delineations of some authors, to displacement of these parts, conse- 
quent upon their having flattened them out. 

From what we have said {supra) concerning the course of the 
arteria brachialis^ it will be clear that the lunatum can only represent 
the radiale or the intermedium — one or both — of the less modified 
forms. Gegenbaur was unable to make up his mind (18, p. 13) as 
to whether this bone represents a confluence of these two elements 
or a persistent radiale — the intermedium having disappeared. He 
further suggested the possibility that the last-named may have been 
absorbed by the radius and ulna during coalescence. 

Born puts forward, in his latest commumcation (6, p. 62), the 
startling supposition that the luuatum is the intermedium. He bases 

^ Uniformly with the/. Mwfenforsi of the hind foot (p, 144). 

• Morph, Jehrb. vdL 2. (1876). 
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his deduction upon appearances presented to him in sections of two 

vierbeinigen Alyteslarven.** On p. 158 will be found a full state- 
ment of our reasons for refusing to accept the main observation upon 
which this view it based ; consideration thereof will show that even 
if that be reliable, there are still insufficient grounds for assuming 
€ vestiyio that the lunntiim is the internicdium. 

When, to the above, we add that all attempts to discover at any 
stage, in its proper place, a trace of a third proximal carpal clement, 
have failed us, there is nothing left us but to record our belief that 
the lunatum represents the radiale alone, and that all traces of the 
intermedium have vanished from even the ontogenetic record {cf, 
hind foot, p. 145). 

f. Postaxial Centrale (5th carpal of earlier observers.) (^). — 
We have discussed this clement sufficiently under the head of 

carpal 5 ” (p. 15 1) to render further details needless. It is present 
as a distinct element only in the lower families ; its great size and 
comparative uniformity are its most striking features. If the mor- 
phological value claimed by us (p. 154) for that new element which 
\ve iuterfiret as the 5th carpal be accepted, this one, looked at from 
all possible standpoints, can only represent a centrale. We [iropose 
therefore to term it, in accordance with its position, the postaxial 
centrale, by way of distinction from the element next to be dealt 
with. 

g, Naviculare (“ scajihoide of Duges) («.), — This element 
is by far the most troublesome in the whole carpus, jf not. in carpus 
and tarsus taken collectively. It may fu^e with others in a nianiier 
to he described later, hut in all the lower rej)resentanves of tlie 
Order it is perinru^cntly distinct. In position it is extremely variable, 
excejit for tliC fact that it is preaxinl : in Leptodaviylus (fig. 25) 
and Cerntophryff^ for exaiiijile, it lies in the jjroximal row and arti- 
culates directly upon the radius ; in the Ihscoglonsidte and Aglossu, 
on the other hand, it is invariably central, being disposed, in tlie 
former family, side by side with the postaxial centrale (figs. 4, 5, 
and 7), with which it seems to vie in size. 

Born states (6, p. 62) that in the two vierheinigen Alyteslarven 
previously alluded to he found “ inrnitten des Carpus ein t'reies, 
wohl abgegrenztes Knorpelchen von halbinondfdrmiger Gestalt; he 
regards this as the centrale, and adds “ bei zwei anderen Carpen war 
dasselbe mit enrpale 5 verwachsen uiid bildete an demselbeu einen 
deutlich ahgesetzten, zungeiiformigen Fortsatz ? He relied, as we 
have before remarked, upon the section-cutter’s method alone, and con- 
sidering that he makes this “ wichtige Fund ” the basis of a revolu- 
tionary redetermiuation of the morphological value of certain 
leading constituents of the carpus (coming to regard the naviculare 
as a displaced radiale, and the lunatum as the intermedium), he 
ought, in justice to himself, to have given drawings of a complete 
series of sections, in place of the solitary and somewhat diagrammatic 
one proffered (pL 1. 5). 

Born’s figure shows that ossification of the raetacarpals bad set in, 
and, from circumstances of the case, it is logical to expect that, if 
Paoc. ZooL. Soc*“1888, No. XII. 12 
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his obserration be reliable, this supposed centrale ought to be forth- 
coming in younger specimens as a distinct element. We have 
examined a large series of specimens, many of which were much 
younger than any which passed through Born’s hands, and they 
showed without exception that the position of his centrale ” was 
occupied by the preaxial third of that element regarded by us as the 
postaxial centrale (A*, fig. 9). We can confidently assert that in no 
carpus under our hands does this show a trace of either segmentation 
into two, chondrificatiun from two centres, or confluence of distinct 
elements *. 

In one specimen we have been able to detect a linear depression on 
the under surface of the cartilage, near the point at wliich Born’s 
dismemberment appears to ha\e occurred** ; and we arc strongly of 
opinion that this groove was }»resent in his specimen, and that the 
section represented ^ by him passed through it. Indeed, Ids second 
assertion above cited seems, in itself, to confirm this belief. 

In the adults of certain forms the naviculare may lie, as already 
said, more or less completely in the proximal row, preaxially to the 
lunatum and in more or less definite artieulation with the radius 
(cf, figs. 6‘, 18, 30). In others it may be as fully removed from the 
latter (figs. 1, i), 7). It therefore becomes a question of vital 
importance as to ^^hich of these two conditions is the more primi- 
tive. 

In examining a large series of larvae of the Edible Frog, measuring 
each about 20 mm, from snout to vent, we were not a little surjuised to 
find that the naviculare varied greatly in the extent to which it thus 
embraces, as it were, the lunatum. In the adult it comes to lie in 
the proximal row, nearly meeting tlie radius (», woodcut fig. B, 
p. 174), In a young Bufo of about 20 mm. it was already in 
direct apposition with this bone. In Pfpn (Plate V 11, fig. 1 ), Xemqms 
(Plate VI I. fig. 4), and most Uylidte (Plate VIII. fig, 20) it is 
strictly central ; in one member of the last-named family however 
(^Nototrema) it shows a tendency to become proximal in the adult. 

In tiie adult of Bombinator Vli. fig. 7), and still more so in 

tliat of Dlsmglos^us (fig. 6), it .sends up a spur which ajiproaches 
but does not nearly reach the radius. Appeal to developmeut shows 
(figs. 5 & 9) that this spur is a late growth. 

The condition of the parts in i\\Q Pelobatidca is deserving of special 
note. It will be seen that in those Auura in which the naviculare 
is most central in position the distal carpaLs are relatively small and 
reduced ; in Xenopkrys (fig. 14) and Pelobaies (fig. 1 8 ) these are, on 
the contrary, larger and more nearly uniform in size with the other 
elements of the carpus, so much so in the latter genus that the carpus 
has quite a Salamandrine aspect. Here too the naviculare is proximal 

^ Ossification of this element invariably proceeds from one centre. 

“ This becomes still more marked in certain forms in which our postaxial 
centrale is confluent with other elements (vf, p. 1(>0). 

® There are other exceptional peculiarities about this carpus, for which we 
find no parallel in our own specimens. 
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(not strictly so in Pelobates), and, at the first glance, we appear to be 
dealing with the least modified term in the scries ; comparison of 
which with the opposite one (ex. fig. 7) would appear to show that 
the naviculare was primarily proximal, and that its central position 
has been assumed as the accompaniment of a reduction of the distal 
carpals. 

The problem is a very perplexing one. If we admit that the 
Pelobatoid fore foot is the more primitive, we are forced to the con- 
clusion that the naviculare belongs to the proximal series ; if we 
hold the Discoglossid foot to be the more ancestral, we imply that 
the suppression of the carpalia is not a specialized feature \ Iti all 
those cases in which we have obtained sufficiently young larvse, the 
naviculare is central to begin with and free of the radius, its ascending 
})rocpss being of secondary origin (cf. Discoglossna, larva and adult, 
figs. 5 & ()). We regard this as conclusive evidence that the navi- 
culare does not belong morphologically to the proximal series, and 
hold that the condition of the Pelobatoid limb is a modified one, its 
navietdare lia^ifig become displaced, in all likelihood at a very early 
stage. Nor must the possibility be overlooked that, in those forms 
in which the naviculare is most completely in articulation with the 
radius, it may have been to a large degree displaced as the direct 
result of eulargeinent of the second metacarpal {LeptodactyJasy 
fig. ‘J.*!)), or carried up with the enlarging pollex (Pehdytes, fig. 11) 
(c/. p. 171). These are our reasons fur regarding the naviculare 
as a central element, and we propo'-e to term it, in accordance with 
its position, the preaxiai cent rule, 

Tlie carpus of the .Vuura would appear, from the foregoing, to 
possess two eiuiimous ceatralia. Duplication or triplication of tlie 
cent rale is well known in many living IJrodeles. Wiedersheim and 
llaur{l)havo jinid most attenlum to this question, and the latter 
has adduced weighty argument'll!, pp. tiS-GD) in support of the 
view that such duplication is jmrely secondary. The existence of 
but a solitary ceutrale in the lowest representatives of the (JIass 
{Amblystomat Baur, p. 40), the great variation in the characters and 
assumed relationships of the superadded one, the occasional absence 
of the same {^Necturus, CryptobranchuSy and otliers, pp. 20-29), all 
point to the conclusion that in this duplication we have to deal with 
extreme specialization. Turning uow to the Aimra, we make bold 
to assert that the liiiid foot of these animals is, except for its great 
elongation and changes inculeut thereon, if anything, less consider- 
ably modified than the anterior member. Wlmt, we ask, could be 
more extraordinary than the position in wdneh the living Xenopus 
carries its fore foot? and may not the appearance of the second 
centrale iiave been originally associated with some such speciali- 
zation ? Taking all facts into consideration, we submit that, as an 

* It is interesting to observe here tha^ whereas in Alytes, Bomhinatory 
and iH$ooglomt»y the ossification of the navioulare precedes that of the carpalia, 
iu Xenopirys op. 4 is the first to ossify. 

* ** Uober die Vermeh rung des Os oentrale im Oar^ius und Tarsus des Axolotls,** 
Morph. Jahrb. vol. vi. (1880) pp. 581-58S. For other references see Baur. 
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Order, the Aniira would appear to be unique among all living animals 
in that they possess, without exception, a double centrale carpi. 

h. Compound structures resulting from the fusion of two or more 
Carpal elements . — Under this head we have designated certain large 
bones, met with only in the adults of the more specialized families 
and in some few isolated genera. 

There can be little doubt but that the great development of our 
postaxial centrale {k) is associated with the peculiar “ tread of 
the fore foot of the Anura and with the remarkable distortion which 
the parts of this limb have undergone. In the compound 
structures now to be dealt with, this postaxial centrale forms as it 
were a central nucleus, towards which one or more adjacent elements 
become drawn and with which they amalgamate. The fact that 
the resulting compounds may occur independently in different 
families is sufficient to show' that they are, for the most part, of 
nought but physiological significance. 

CapitaUnn. — We suggest this term * for the simplest of the above- 
named structures. It occurs in (fig. 11) and Pseudophryne 

(fig. 22) (4 k), being formed, as shown, by the confluence of the 
postaxial centrale and the 4th carpal. 

Capitaio-hamatum . — This term w^as applied by Eekcr (see infra) 
to a large bone w'hich, in the Edible Frog (3. 4. /f, fig. 11, woodcut, 
p. 174), carries the 3rd, 4th, and 5th digits. It is formed by the 
confluence of our capitatum with the third carpal. 

We have observed it in thei?a«tdrc, J)endrobatida% Engystojnatida:, 
Cystigfiathidte^ Hyfonida, llylidw, and certain others ; it is not 
present in either the Discoglossidee, Pelobatidce, or Jglossa, It often 
sends up, especially in old individuals, a process along the outer 
face of the ulna (ex. Leptodacfylus, fig. 25) for muscular attachment. 
This lobe is absent in the tadpole, and, from its function, it need 
hardly be said that it has nothing to do with articulation upon the 
forearm 

There sometimes runs along the under surface of this hone a 
longitudinal groove, which terminates posteriorly, in a line wdth the 
interspace between rrietacarj)als 3 and 4. In old specimens this 
becomes converted into a tubular perforation, which will admit a 
bristle and transmits the ramus lateralis of the ulnar nerve ^ 

On examination of the adult carpus, doubts might be reasonably 
entertained as to whether both third and fourth car]:)alia were incor- 
porated in this piece. Apart, however, from the fact that in the 
young animal their boundary lines are definable, there is a feature of 
some interest in its mode of attachment. In Jfyla carulea (fig. 20) 
and Nototrenia there still remains that ligament which, in the 
simpler' forms, passes between the 4th carpal and the head of the 
5th metacarpal ; true to its relationships, it arises on a level with 
the head of metacarpal 4 (cf. Xenophrys, fig. 14), and it differs from 

* UnifoPTnly with Eoker’s capitato-hamatum (17, p. 53). 

“ As might at flwt be imagined, from Wiedereheim’s fig. otiBufo (36, pi. 211. 
fig. 177), in which this feature is grossly exaggerated. 

• Cf Ecker and Wiedersheim, * Anat. d. Frosohes,’ part il p, 40 and fig! 14. 
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that of this genus only in that it holds the heads of metacp. 4 and 
5 in apposition. 

In its mode of ossification the capitato-hamatiim is variable ; in 
the Frog it ossifies in a diffuse -manner, similarly to the uusegmented 
pollex ; in some Cystignathida: ossification proceeds from one definite 
centre. 

In Rhomhophryne (fig. 32) a still further fusion had taken place 
in both fore feet of the solitary specimen which we examined. This 
consisted, as will be seen, of a coalescence of all the central and distal 
elements, the two proximal ones alone remaining free. It will be 
shown in the sequel (p. 172) that we have observed in I'hryniscus an 
unexpected range of individual variation in the fu*!ion of adjacent 
elements, and we accordingl}^ refrain from pr(>f)Osing a distinctive 
mane for this bone in llhomhophryne, one individual only having 
been at our dis[)osal. 

Postaxiale, — We propose to institute this term for an anomalous 
compound observed only in Pipa (fig. Its ascending pro- 

cess and all detailed relationships show that it can only be the product 
of a fusion hetween the postaxial centrah* and the uhiare. With 
respect to this fusion Plpa stands alone among all known Aniira 
whose feet we have examined*. The liinatum (?radiale) (/.) has 
nndergone reduction consecjuent upon it, but we do not know sufficient 
of the liabits of tlie animal to hazard a guess as to its functional 
significance. 

III. SPECIAL PART. 

• A. AGLOSSA. 

n. PiPlDE. 

Examined ; — 

Pipa americava ; large (S ; fpet of a second adult ; a young 
specimen 19 mm. from mouth to vent. 

Fore Foot (Plate VII. figs. I & 2). 

The radius and ulna are flat with knife-like edges, and the dis- 
position of these bones is exceptional, in that, unlike what is seen in 
nearly all other Aniirn, the outer edge of the ulna is directed dorsally. 
As the result of this, the radius comes to lie in the plane of the ex- 
tended hand, while the ulna lies above it. 

The limb-skeleton of ibis genus was first described and figured 
by Breyer (9). Later C. Mayer, who confirmed Breyer’s observations, 
working (28, p. 533) with wet specimens, offered certain criticisms 
upon the observations of Meckel (29) and showed (p. 532), with 
perfect accuracy, that there are six elements in the carpus. The 
later researches of A. J. C. Mayer and others have added but little 
to his description. Carpalia 3 and 4 are perfectly distinct, and it is 
impossihle to examine these and other elements without being struck 

^ Born (6, pi. 1. fig. 5) a similar hut incomplete fusion in the larva 

of Aigiei, Tliis we have never observed. 
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with the absence of that definiteness of articulation between them, 
met with in nearly all other Anura. Pipa stands alone, as before 
stated (p. 161), with respect to the fusion of the postaxial carpal 
elements ; the resulting bone {p^) certainly includes the postaxial 
centrale and the ulnar e, but we are unable to say whether our 5th 
carpale is or is not embodied. We incline to the belief that it is 
not. Comparison of the young and adult feet (fig. 2, h) shows that 
this compound undergoes a shortening up during development. Its 
postaxial lobe (* of fig. 1 ) is of purely physiological significance and 
late in origin. 

Yentrally to the lunatum there is present a large lenticular bone 
(indicated by a dotted line in fig. 1). Baur has shown that, in the 
Urodele hind foot, an element of the tarsus ^ may be thus visible 
only on one surface, and hence we have studied with care the rela- 
tionships of this clement. It lies wholly out of the plane of the true 
carpal elements and is surrounded by tendinous tissue, while it is 
totally absent in the young specimen at our disposal. We regard 
this combination of characters as ])roof (hat it is a sesamoid. 

The element marked po, i. is somewhat interesting. In the adult 
it is lenticular, and in articulation with both tlie navicularc {n) and 
the head of the 2nd metacarpal (2'). It might therefore appear, 
from its relationships, to be the carpal of the second digit. In the 
young specimen, however, it is exceedingly small (fig. 2) and wholly 
destitute of connection with the metacarf)al ; on comparison witli 
Xmopm (fig. 4), in which tlie carpal of tlie 2nd digit is distinct, it 
is clear that it can only represent the carpal of the jjollex ^ carpal 2 
having, in all probability, become confluent with tlie navieulnre. 
Examination of the young sj)cciinen (fig. 2) renders this doubtful, 
for the head of the 2iid metacarpal bears an enlargement, such as 
might conceivably have resulted from a confiuence with its carpal. 
Upon this point we have been unable to obtain decisive evidence. 

nind Foot, 

The most complete observations hitherto made upon the tarsus of 
this genus are those of Mayer (28). The hind foot is, like its fellow 
in front, very anomalous. The astragalus and calcaneus are widely 
separated and fused at their ends, leaving an elliptical hole in the 
middle; the compound thus arising is only twice as long as broad. 
The outer edges of the two bones — i. e, the preaxial border of the 
astragalus and the postaxial one of the calcaneus — are ridged in such 
a manner that each bone is T-shaped in transverse section. 

The 4th and 5th metatarsals articulate directly upon the epiphy- 
sial end of the calcaneus, while the remaining three are as it were 
shut out from that of the astragalus by thin lainell® of bone. These 
lamellae are seen to be continuations of two out of three bones which 
lie on the ventral side of the tarso- metatarsal joint, and would appear 

' Centrale 2 of Nedumn (1, p. 20). 

^ The adtilt limbs at our difltioflal were skinned before they reached ue, hence 
we are unable to make any deuriite statements concerning the poUex itself. 
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at first sight to be sesamoids (they were described as such by Mayer 
28). The postaxial one lies altogether free of the tarsus, and it is 
beyond doubt, as Gegenbaur has asserted (18, p. 66), a sesamoid. 
The lamina of bone derivative of the middle one has all the relations 
of a reduced cuboideurn of such an animal as the Frog ; and we can 
only interpret the bone which gives origin to it as that structure, 
thrust out of position by the great development of the astralagus and 
calcaneus, probably as an accompaniment of the great elongation of 
the metatarsals. 

The third or preaxial bone of the above-named series is clearly 
the navicularc. Firstly, it gives insertion to the tendon of the add. 
longus digiti I. muscle, which feature we have shown (p. 14S) to be 
characteristic of that element ; secondly, it carries a dimimitive 
calcar of two short but ossihed segments. 

The young speeirncii exniniiKd shows no trace of distinct hallux- 
tarsal, nor have we been able to obtain any clue to its whereabouts. 

h , Dactylethrid.e. 

Examined : — 

Xvnopua la^vis: three adults; young tadpole. 

A enopus caicarotus ; hind half of a late tadpole. 

Fore Foot (Plate VII. fig. 4), 

This carpus presents fewer anomalies than that of Pipa, The 
ulnare (p) is <piite distinct and in no sort of fusion uitli the post- 
axial centralc (^). Our fifth carpal is wanting, but those of the 
four remainin'^; digits are large nod distinct, Tiie na\iculare (»), is 
in its large size and in the possession of a preaxial spur, cpiite unlike 
that of J*ipa, 

As in J^ipa, the metacarpals are greatly elongated ; this genus is 
exceptional, however, in the great expansion of the head of the 4th 
one (4') and the excavation of that of the 5th for the reception of a 
special peg of the postaxial cent rale (/). 

The lenticular sesamoid (indicated iii a dotted line) lies, in this 
genus, ill the line of junction between the radius and ulna, instead of 
being preaxial as in Pipa. 

Hind Foot (Plate VII. fig. 3). 

The astragalus and calcaneus are much more normal than in 
Pipa, their extremities are very broad (fig. 3), and the distal epiphy- 
sial cartilage ossifies from three independent centres (see fig. 3). 

There overlies the head of the second metatarsal a small bone (1) 
which is wedged in between it and the centrale (naviculare n) ; wx 
regard this as the tarsal of the hallux, for reasons already given 
(p. 146) in dealing with the same condition in Bufo and the Tree- 
Frog. The bone marked ' ® we accordingly hold to represent the 
fused tarsalia of the 2ud and 3rd digits. 

The metatarsals are much elongated and the head of the third one 
(3') is exceptional for its great breddth ; seeing that the tarsals are com- 
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planate with these and not displaced Tentrally, it follows that the 
hind foot is here, like its fellow in front, much more normal than 
that of Pipa. 

The calcar consists of three slender elements, the proximal one of 
which can only represent a tarsal. 


B. PHANEROGLOSSA. 


Examined : 


a. DiSCOGLOSSIDiR. 


Discoglossus pictus : adult S , a young specimen, and a tadpole, 

obstetneam . 1 series of adults and tadpoles. 
Bomhtnator tgneus: J ® ^ 


Fore Foot (figs. 5, 6, 7, 9). 

Born’s latest communication upon the fore foot in Alytes (6) 
would be little short of revolutionary could his deductions be sub- 
stantiated. We have already fully discussed these (p. 157), giving 
our reasons for rejecting them in toto. 

The general plan of the carpus in these three genera is very simi- 
lar ; in all, the largest element of the series is our postaxial centrale 
(X:), and it is in this that ossification first conimences. Gegenbaur 
has already called attention to the fact that in Boynbinator it is “ nicht 
gar fechwer ” to sec in the naviculare(«) the centrale of the llrodela ; 
we have already given our reasons for regarding this element as a 
preaxial centrale (p. 159). 

Gegenbaur says that in Bomhinator {XS, p. 17) all the carpal 
elements are distinct ; we, however, interpret the 5th carpale of all 
our predecessors as a postaxial centrale (p. 1571. Concerning the 
remaining carpalia we are at variance with Born ; he figures an indi- 
vidual Aiytes larva in which carpale 4 appears to have fused, while 
still cartilaginous, with cp. 5 (our postaxial centrale) — this we have 
never observed. He also states that in Bomhinator a similar con- 
fluence may occur between carpalia 2 and 3 while still cartilaginous ; 
and he remarks that these variations auf eine Neiguug zum Ueber- 
gang in die fiir Rana, Bvfo u. s. f. characteristisclie Carpiisform 
schliessen lassen,’* We have searched most carefully for traces of 
any such fusion, with negative results; carpalia 1, 2, 3, and 4 being 
throughout distinct in all our specimens. These elements remain for a 
long time unossified in Alytea (fig. 9), they ossify in order 1, 4, .3, 2 ; 
in the interval, however, between the ossification of our postaxial 
centrale and these carpalia, the naviculnre, uliiare, and lunatum 
ossify in the order named. The following is the formula for the 
whole series : — 

k.n*p.l. 1, 4, 3, 2. 

The carpal of the 5th dijgit is represented in all three genera by 
the ligamentous band previously described (p. 154) ; m Alytea this 
carries a tolerably large cartilaginous nodule, which we regard as the 
vestige of the 5th carpale of the Urodela. 
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According to Born (6, p. 62) the rudimentary pollex may, in Bom- 
binator, either bear two phalanges or be wholly absent. In all our 
specimens we find that it bears two segments (/>o. ii. & iii.), irrespec- 
tive of its carpal (po. i.). In Discoglossua and Ahjtes there is but 
one segment other than the carpal present ; in the male Discor/lossus 
this becomes fully ossified and expanded. 

During ossification of the leading elements in Discor/lossus, a cen- 
tral deposit takes jilace in each (/. n, fig. 5) ; soon, however, a differ- 
entiation of the ossific centre into a superficial spongy annulus and 
a central denser core takes place (pk, fig. .5), leading up to the 
curious condition of tlie adult bones (fig. 6) already noted (p. 143). 

//inA Foot (figs. 8 & 10). 

Gegenbaur was in error in asserting ( 1 8, p. 60) that in Bombinator 
the separation between the astragalus and calcaneus is complete. 
In even the youngest larva examined by us these two elements had 
already become confluent, beaiing a common expanded epiphysial 
cartilage. 

Born claims for the same genus (6) a range of individual \ariation8 
in the tarsalia far exceeding anything which we have observed. In 
all our specimens the tarsalia of digits 1, 2, &: 3 are distinct, that of 
the third being invariably the large>t. Tarsalia 4 & .o are represented 
by a ligament, which in Jlyics alone carries a nodule of hyaline 
cartilage (p. lid). 

Tlie navicularc (cent rale, n) is, in all, large, and so placed as to 
separate the hallux-tarsal (1) from the astragalus, the epijdiysial 
end of which is excan ated so receive it. This element is always the 
first to ossify, the calear follows, tarsalia 1, 2, 3 remaining for a con- 
siderable time uiiossified. 

The calear ntner consists of more than two segmeuts, and is in all 
small. Born, in opposition to Leydig, regards the solitary piece 
present in Alytes{fi^, \{), ph. i.)as the metatarsal (our tarsal) -f- the 
phalanx of the sixth toe. "NVe have been unable to detect the pre- 
sence, at any stage, of a second segment ; we hold, therefore, that the 
element in question is really the hallux- tarsal. 

h. Pelobatid.®. 

Examined ; — 

Xenophrys monticola i 3 specimens measuring respectively 
76, 40, and 26 inni. 

Pelodytes punctatus ; 3 adults and a tadpole. 

Pelobates fuscus : an adult cf and one very young specimen. 

Fore Foot 11, 14, 15, 16, 18). 

That which most characterizes the carpus in this family is the 
relatively large size of the four carpalia (c/» p. 158). The 5th 
carpal is represented in a ligament, the detailed relationships of which 
have been already described (p. 154). This, as will be seen in 
fig- 15, becomes suddenly constricted at its point of insertion into 
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the head of the outermost metacarpal, especially in Xenophrys^ in 
the adult of which it carries a distinct bony element (5, fig. 16), 
regarded by us as a oth carpal (p. 1.54), It is worthy of remark 
that in its mode of ossification this element conforms in every 
detail to that observed for the other eapalia. 

Born asserts that he found (6, p, 63) in a Pelobates larva a 
centrale carpi, identical with that figured by him in the young of 
Alytes ; and he expresses his doubts as to whether the same does or 
does not regularly fuse with the .5th carpal (our postaxial centrale, k) 
in the adults of both genera. It must sulBce to point out that we 
have not here observed the presence of that cartilage which he calls 
the centrale, and the statements already made by us for Alytes 
(p. 158) apply equally to this genus. 

This preaxial centrale (naviculare, n) may or may not reach the 
radius in individuals of a species. In the Pelobates figured (fig. 18) 
it is represented as nearly touching that bone, but in the other 
carpus it did not extend more than halfway towards it. We have 
already stated (p. 1.59) our reasons for regarding this ascending 
lobe of the naviculare as purely secondary. 

Extremes of modification of the pollex are met with within the 
limits of this small family. In Pelobates and Xenophrys it consists, 
excluding its carpal {po. i.), of a small styliform structure which is 
quite unsegmented ; in Pelodytes^ on the other hand, it is very large 
and swollen (fig, 1 1, j)o. i.-iii.) and definitely segmented. In all three 
genera the rotation of the hand upon the fused radius and ulna is 
very marked ; and in Pelodytes this rcaclses its maximum, having 
gone on through more than a right angle (fig. 11). Comparison 
with the other two genera suggests that the great development of 
the pollex may be in some way associated witli this distortion ; and 
we aie inclined to ascribe to the same cause a distinct ossification of 
the distal extremity of the ulna here met with (* of fig. 11) \ 

In Pelodytes the carpus is exceptional among those of this family, 
owing to the fusion of the postaxial centrale and fourth carpal to 
form one bone, the capitatum (4. fig. 1 1). 

Hind Foot (figs. 12, 13, 17). 

It is interesting, in the light of the facts concerning the fore foot, 
to note that the extremes of modification undergone by the astragalus 
and calcaneus in the Anura are exemplified in this family. In 
Pelodytes (fig. 12) they are confluent for their whole lengths, much 
elongated and slender in the middle ; in Pelobates they are relatively 
shorter than in any Frog which has come under our notice. Xeno* 
phrys is, in respect to relative length, intermediate between the two. 

The calcar (pre-hallux) attains, as is well known, its maximum 
development in this family. Bosenhof first described and figured 

^ This is pot received by the ulnare, ae might apjmr on examination of 
the figure ; it lies, in life, ventrally to tlio line of junotion between tlmt bone 
arid the lunatuin. It breaks away with great readiness, so much so that we 
originally imagined it to be a distinot element. 



1888.] THE CARPI3S AND TARSUS OF THE ANURA. 167 

its skeleton (32), and Gegenbaur, Bom, and Bayer (2) have more 
recently redescribed it. Born states that in the larva of Pelohates 
it possesses two phalanges (6, p. r>9) — that is to say, there was 
originally a second segment added to that which we regard as its 
metatarsal. While we have not seen this ourselves we are able to 
record the presence of «!uch a phalanx in Pelodytes (ph, iii. fig. 13), 
attached at right angles to the metatarsal (p.h. ii.). In Xenophrys 
the pre-hallux is relauvely small, consisting of a single piece 
(fig. \7<ip.h) which ossifies late. 

I'he calcar of Pelohates is set on at right angles to the plane of 
the foot, and, in (iisjdacing it for examination side by side with 
adjacent parts, most observers have hitherto dislodged tarsalia 1 and 
2 from their natural connexions. Born first described the hallux- 
tarsal in this animal (3, p. *146) ; and we have already shown (p. 148) 
that its relationships to tlie basal segments of the pre-hallux in 
Pelodytes necessitate a revi\al of the older view concerning the 
morphology of the naviculare. In Xenopltrys the hallux-tarsal is 
very large and lozenge-shaped, being wedged in (fig. 17, i) between 
tbe heads of the 1st and 2nd metatarsals. 

With respect to the remaining tarsalia we find, in this family, as 
with the carpaiia, an inconstancy. While in Pelodytes and Pelohates 
tarsalia 2 ami 3 are <|Uite distinct, in Xenophrys (fig. 17, ‘^) they 

unite to form the “ cuboideum ” sowed known in the Common Frog. 
In young specimens this bone is in articulation with tbe outer half 
of the bend of metatarsal 2, but in the adult it becomes shortened 
up in a rnanmer suggestive id Ilyla (p. l-l(i k fig. 19). 

The ligamentous lepresentative of the Irh and r»tb (arsals is well 
marked in all three genera. We are unable to reconcile the deserifi- 
tion and tignre.s of tliis and the tbiid tarsal given by Bayer (2), 
either v^jth each other or with the feet at our disposal. 


€. Hylid.e. 

Examined ; — 

liyla peronii ; //. freycineti ; IL lichenata x 2 II. ewingii ; 

Ti //. Cferulea ; IL aihopunclata ; 5 H. arborea^ tadpoles. 

Notoirema marsapiattm. 

Phyllomedusa hypovhondrialis : small specimen. 

Pkyllomedusa dacnlcolor : large specimen. 

Fore Foot (fig. 20). 

The characters of both fore and hind feet are very constant 
throughout this family. Tbe rotation of the fore foot upon the 
fused radius and ulna is, in all, very marked. The naviculare is 
central in position in all but Phyllomedusa and Nototrema, in which 
two genera it sends up a radial spur which we have shown to be 
secondary (p. 159). 

The carpaiia 3 and 4 have coalesced with the postaxial centrale to 
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form a capitato-hamatum as in the common Frog (3, 4, fig. 20), upon 
which digits 3, 4, and 5 articulate. This family is unique in respect 
to the retention, subsequent to the incorporation of the 4th carpal 
in this bone, of that ligament (* fig. 20) which, in the simple forms, 
represents the oth carpal (c/, p. 160). In Xenophrys (fig. 15) it will 
be seen that the fourth carpal is wedge-shaped postero- externally, 
extending over the inner half of the head of the fourth metacarpal ; 
it is from this point that the ligament in question arises in both Xeno- 
phrys and Ilyla^ and we hold this as proof conclusive that the 4th 
carpal is, in the latter, represented in the manner described. 

Carpalia 1 and 2 are both distinct, the carpal of the pollex being 
elongated and slightly constricted in the middle {po, i. fig. 20). 

The pollex itself varies in degree of development ; its topo- 
graphical value has been discussed by Cope and others (14, p. 200). 
Structurally it consists essentially of one piece (excluding its carpal) 
which may show traces of differentiation or constriction into two 
segmenia (po. ii., fig. 20). In the American Tree-Frogs with “ex- 
ternal pollex (Hifla albopunctata) the parts differ only in being 
very broad. 


Bind Foot (figs. 19, 21). 

As previously pointed out (p. 1 40), examination of the adult 
tarsus (fig. 19) w'ould lead to the supposition tliat the tarsal of the 
hallux is absent, and that the two bones which are nearest related to 
the heads of the metatarsalia 2 and 3 re^iresent their tarsuls alone. 
In fact Gegenbaur (18, pi. 0. fig. 9) was led into this belief. Com- 
parison of the larva shows that this is not the case, but that the 
outer of the two elements, when it first appears, has all the characters 
and relationships of the “ cuboideum * previously described in the 
PelohatidcL*. This hoiuj is present in all the llylidte which we have 
examined, and it is characteristic of this and all the succeeding 
families. 

The astragalus and calcaneus are greatly elongated (c/*. Hofmann, 
21, pi. 14. fig. 10) in all, and their epiphysial cartilage is generally 
enlarged for special articulation of the 4th metatarsal (c/*. fig. 19); 
as the result of this, these bones come to be inclined at a considerable 
angle to the metatarsals. 

The central portion of the epiphysis is ossified near the astragalar 
border (fig. 1 9) at the point of attachment of a powerful ligament, 
which is inserted at its outer end into the wall of the articular cap- 
sule and carries at its point of insertion a cartilaginous nodule. In 
old specimens this may become ossified, and we believe, for 
reasons previously given (p. 146), that it is an adaptive structure of 
no morphological importance, having nothing whatever to do with 
the missing 5th tarsal. There is no trace of it in the tadpole. 

The naviculare is present as a distinct element in all («', figs. 19, 
19 fl), lying in a line with the pre-hallux tarsal (pi. L). In 
Phyllomedma it is unusually small, being barely larger than the 
tarsal of the hallux. 

’ Cf, p. 146. 
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The pre-hallux is present in all specimens examined by us ^ and 
it consists in them of four segments — a proximal larger one or 
tarsal {ph, i.), a smaller metatarsal, and two diminutive })halangcs 
The retral process of the second or metatarsal segment of fig. 1 9) 
is absent in Vliyllometlusa (fig. 19 fl). In an old specimen of Hyla 
lickenatUf on the other hand, it was completely segmented off on 
either side, forming (woodcut, fig. A, p. l.'il) the largest of a series 
of nodules which fringed the free Imrder of the pre-lmllux fold. 
We have already discussed the probable significance of these. 

d. Bufonid.e. 

Examined : — 

Bufo vulgaris. 

Bufo vindis : large specimen. 

Bufo calamiia : S young. 

Bufo vnriegaius : young. 

8 PsendopJiryne hibronii. 

Fore Foot (fig. 22). 

The limb-skeleton of Bufo has been dc-cril»ed hv vai ions authors ; 
it was first figured by Brandt and llalzehnig (S), ami siib>e(inently 
l)y Mayer (27). (iegenbanr, Owen, Born, and \V iedersheim have in 
turn dealt uith this sktdeton, and upon some of their ob^scrvations 
we have already commented. 

PseudophrynQ (fig. 22) is exceptional among the members of this 
family in the characters of its carpus : in Bufo the luiviciilare (/z) 
articulates directly vvitli the radium and lies in the proximal row, 
here it is comparative!)^ small and central : in Bufo the ,‘>rd and 
4Lh carj)alia and our postaxial cent rale coalesce to form a caj)itato- 
hamalum, as in the Common Fu»g. In Pseudophryne there are 
three carj)a]s l\ing to the inner side of the large capitaturn {ih), 
whence it follows that c[). 3 is distinct as in Pelodytes, The carj)us 
of Pseudophnjne approximates more nearly towards that of Pelodytes 
than any other genus yet examined ; and considering that the 
Bufonidte are, with respect to the confluence of their distal and 
])Ostaxial central elements, a stage in advance of the Pelobatidfe. 
Pseudophryne is to them what Pelobates is to the latter. 

Hind Foot (fig. 23). 

We can confirm Born’s statements concerning the tarsalia in this 
family (3, p. 443) regarding tlic homology of the element marked 
(2, 3) with the tarsalia of the second and third digits, and we find 
that in old specimens this may become shortened -up in a manner 
suggestive of the Tree-Frogs. llVe have nothing to add to what we 
have already stated in confirmation of Gegenbaur’s observations con- 
cerning the ligamentous 4th tarsal {cf, p. 14 ;>). 

' Lcydig states that he wjis unable to find its airlilages in H. arho^m (25, 

p. 181). 

^ Born has described and figured the details of ossification of these, subsequent 
to fusion, in a very old specimen of H. arborea (6, pi. 1. figs. 1 and 2). 
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Born records (6, p. 55) individual variations in the constitution 
of the pre-hallux ; we agree with him only so far as concerns the 
presence of three segments irrespective of our tarsal one(<^. p. 149). 
The terminal one of these is never recognizable in the adult (fig. 23), 
and we have failed to find it in Pseudophryne. 

e. Cystignathid.®. 

Examined : — 

5 Limnodynastes tasmaniensis ; L. dorsalis. 

Leptodactylus pentadactylns \ 140 min. 

Leptodactylus albilabris: 23 mm. 

Oeratophrys oniata : 140 mm. 

Ceratophrys americana. 

Chiroleptes australis. 

Criuia varia. 

3 Pseudis parado.va^ tadpoles. 

2 lly lodes martinicensis. 

Tehnatohius jels/cii, tadpole. 

Paludicola bibronii. 

4 Heleioporus alhopunctaius. 

Fore Foot (figs. 2.*), 26, and 28). 

Gegenbaur (18) and Hofmann (21) have alluded casually to the 
limb- skeleton of one or two genera of this family ; but the most 
complete account yet published is that of Mayer (27). 

The skeleton of the fore foot resembles, in its general aspect, that 
of the Frog ; and in a family where three of the eight carpal elements 
are invariably fused together (capitato-harnaturn, 3, 4 /:) there is 
little room for modification of any morphological importance. The 
carpus of Limnodynastes (fig. 28) may be conveniently taken as a 
type of the whole family. The naviculare («) lies well towards the 
radius, being prolonged forwards into a thin edge. The pollex 
carpal is free and little modified, carrying the pollex {po. ii.). This 
consists of a single element which is, in the male, shovel-shajied and 
beset by a horny investment, much in the manner of the calcar in 
Pelobates or Heleioporus. 

The following are the more important departures from the above 
that we have observed in the genera recorded : — 

Pseudis (fig. 26). — The second digit is remarkable for its slender- 
ness, while it is closely related to the pollex, and, with it, opposable. 
This change is accompanied by a corresponding increase in calibre 
of the head of the 3rd metacarpal (3'). The carpal of the pollex is 
greatly elongated, in excess even of that which is seen in the Hyltdtt. 

Qeratophrys . — ^The naviculare here lies in the proximal row, and 
offers a broad surface for articulation with the radius. The carpal 
of the pollex is stouter than that of the second digit, and it bears 
two short, but well-defii^ed and fully ossified, segments ^ 
Leptodactylm.-^^he %cKmx}^^ is here in lull articulation with 

^ This is also the case in Paludioola. 



171 


1888.] THE CARPUS AND TARSUS OP THE ANURA. 

the radius (fig. 25). The pollex consi.sts of two short segments, 
borne upon an equally insignificant carpal {po, i.-iil.), the whole 
standing out at a right angle to the long axis of the fore foot. In 
the male the head of the second metacarpal is, as Mayer has sliown 
(27), immensely enlarged for support of tlie horny clasper(** fig, 25). 

It would appear, at first slight, that the displacerncMit of the navi- 
culare might iiave been the direct outcome of this enlargement ; but 
if so, the reduction of the 2nd carpal to the condition of an abso- 
lutely insignificant nodule (2) becomes unintelligible, for it certainly 
would appear that that must have resulted from tiie same cause. We 
find, in the young specimen at onr disposal, that this is really tlie 
case, for in the uhsence of the clasper tlie 2nd metacnr[»al is relatively 
larger. It is interesting to note further, that while, in this specitnen, 
the luivieulare does not <|iute reach the radius, the jiollex is propor- 
tionately much stouter tnau in the adult. On coiisidcratiou of these 
facts we incline to the belief that the displacement of the iiaviciilare 
was originally associated with the enl irgement of the pollex, in a 
manner similar to what is seen in Pelod\jte$ (fig. 1 1), and that witli 
the reduction of the pollex its c<»nnection with the radius became 
lost, only to be resumed again on the great enlargement of tlie 2nd 
metacarpal. 

In the male of Lmnodyna^lvs tlie prenxial border of the second 
metacarpal bears an irregular bony crest, like that of the ('ommon 
Frog. We find, howe\er, that the pollex never here fuses with this, 
as it may do in the last-named genus. 

Uiiul Foot (figs, 2 I, 27, and 29). 

The typical coiulition of the Cvstignatliid hind foot is cxemplilied 
in ('pstiynathus and Limnodfjnastes (fig. 2!^, and, as the figure 
shows, it is, in general, Frog- like- c. tarsalia 2 and 5 aie fused 
to form a single cuhoideum (” '). In Lejdodactylus this Sjilint is 
shortened up, so (hat the hallux-tarsal nearly eipials it in size. 

In Vevatophrys the luillux-tarsal is absent, liaNing either fused 
with the uaviculare or disappeared, as believed by Born (^3, p. ddi) 
for Rana. 

The calcar is, like the pollex, subject to no inconsiderable variation, 
as might indeed be expected of a family whose members lead such 
diverse modes of life. In Cenitophrys (fig. "2. \\ Cystiynathus, fkwCi 
Limnodynastes (fig. 29), we have only been able to recognize two 
segments, the basal one of which represents the tarsal {ph, 1.), while 
in Leptodactylus the full complement of four pieces is reached. 

Pseudia (tig. 27) bridges over the interval between these two 
conditions, in that a small first phalanx is present {pJi- iii.). In 
this animal the middle or metatarsal segment greatly exceeds the 
basal one in length, and its proximal outer border is enlarged ; in 
Limnodynmtea this enlargement becomes more obvious, leading up to 
the condition seen in Ceratophrys omata (fig. 24), where it assumes 
the form of a retral spur^ 

* This is very feeble in a smaller specimen of C, ammeam examined. 
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In Cheiroleptes the proximal segment is by far the stronger ; 
while in Heleioporus the second one is robust and forcibly reminds 
one of the calcar in Pelohates, 

f. Engystomatid^e. 

Examined : — 

Rhinoderma darwinu 

Fhryniscus lavis^ variansy and crucu/ery several. 

Brachycephal us ephtppium, 

Callula picta ; C. halcata* 

Microhylay ? sp., 2, 

Rhomhophryne testudo. 

Fore Foot (figs. 30, 32). 

The carpus in this family stands boldly out from that of all other 
Anura, with respect to the extraordinary tendency towards fusion 
of more or fewer of its elements with each other or the adjacent 
nietacarpnls. 

The naviculare shows a tendency to become proximal in all ; in 
Phryniscus (fig. .30) its ascending spur is strongly marked, nearly 
meeting the radius ^ This bone is implicated in the simplest 
fusion observed (Microhyld)y becoming confiuent with the lunatum. 
If our determinations of the morphological value of the carpal 
elements arc sound, it follows that in this almost unj»aralleled feature 
we have the precise converse of the unique phenomenon encountered 
in Pipa (p. 1()2) — there, our poslaxial centrale is in conlluence with 
the proximal postaxial element ; here, the preaxiul one enters into 
similar relationship with the f»roxunal preaxial bone. 

Bracliycephalus *’ stands alone, among all I’orms examined by us, in 
that carpale 2 early unites with its corresponding metaciirfial. 

The above simple cases fade into insignificance beside that of 
Rhonihojjhryne ^ (tig. 32). Here, all four carpalia and our two 
centralia have become welded into one great mass, interposed, as it 
were, between the lunatum and ulnare and the heads of the rneta- 
carpals. The boundary lines of its originally distinct constituents 
may be, for the most [)art, followed. 

Kemarkable indeed is the condition met with in Phryniscus, for 
here the variations are not even geiierically constant. In the tw^o 
specimens of P. /avis examined, all the parts were free (fig. 30), 
while in P. various carpale 2 had fused with the naviculare. In P. 
cruciyerwe found a unique state ofaftairs, carpals I & 2, metacaipals 
1 & 2, and the naviculare all being firmly anchylosed together. It 
will be observed that here, as in Microhyla and less conspicuously 
in BfachycephaluSy the whole tendency is towards imparting rigidity 
to the preaxial limb-border ; it is not surprising, therefore, to find the 
naviculare sending up a radial spur, and, in doing this, appearing to 
become proximal. 

^ As already pointed out Gegenbaur (18, p. 17). 

^ One specimen only examined. 
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Attention has already been called by one of us * to the existence 
of unexpected specific and even individual variations in the larynx 
of certain Anura ; and we anticipate that a similar range will sooner 
or later be demonstrated for those in the carpus of this family, if of 
none other. 

The pollex consists, in all specimens with which we have dealt, 
of one piece, irrespective of its carpal. In Phnjniscus IcBvis this 
structure recalls {po, ii. fig. 30), as does the ‘ baud ’ generally, the 
condition of the Common PVog. In Rhombophnjne (ng. 32) it is 
broad and calcarifonn. 

Hind Foot (figs. 31 & 33). 

In this we meet with variations little less surprising than 
those of the fore foot. The astragalus and calcaneus are in Phry~ 
niscns hevis widely separated (a., c., fig. 31); in P. cruciger and 
P, varians they lie close together as in the Tree-Frogs. 

The hallux-tarsal is variable in the extreme in its relationships. 
In BrachyrephatuSf Microhyla, and Rhombophryne (fig. 33 ') it is 
distinct and of fair size ; in Phrynheu^ cruciger it had fused with the 
naviculare ; while in the solitary specimen ot 1\ varianst examined it 
was confluent with the os cuhoideum (tarsalia 2 and 3). 

The calcar consists, in its simplest condition {lirachycephnlu^y 
Microhyla, Phrynisrus rarianfi^ Rhinoderma^ Rhomhoyhryne, tig. 33) 
of two elements. In Phr^fnisrifs rruriger these had anchylosed, but 
in the young oi P^lu'vis figured (fig. 31) four distinct elements were 
discernible. 

It is worthy of remark that the anterior of the two ligaments 
which we record for the (p. IfiS, Plate VIII. fig. ly) re- 

appears here with its contained sesamoid cartilage. 

g. Dendrobattd.e. 

One specimen of Pendrohates tinctoriua was examined, but its 
carpus and tarsus correspond so closely with those of the Frog that 
it is needless to describe them separately. 

A. Ranid^e. 

Examined ; — 

Rappia tnarmorata, 

Nannophrys cey/onica, 
lihaeophorus maculatus ; R, equea^ 

Ixalus ieucorhinus, 

Cornu/er vitianus. 

Alegcdixalus madagaseariensia* 

Rana atticola ; R, cyanophfyctis ; R, arvalia, 

Rana eaculenta ; R, temper aria : a large scries of specimens 
at all stages. 

There is a marked constancy in the carpus aud tarsus of this 

’ P.Z.S. 1887. pp. 491-601. 
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family, and with the exception of a broadening of the pollex in 
Comufer and lihacophotus^ and an increase in size of the proximal 
end of the pre-hallux metatarsal segment in the hrst-riamed genus, 
we have met with no important departure from what is seen in the 
Common Frog, As this animal is so largely in demand for ordinary 
class use\ we append a somewhat detailed description of its limb- 
skeleton, in the light of our preceding observations. 


Fig. B. 



Hana iemporaria, 54 mm. in length. 

Left fore foot, dorsal view, X 12. Tli© coalesced radius and ulna (r. u) are 
represented in the natural position. For references see p. 182. 


Fore Foot (Rana temporaria). 

In the adult carpus of this animal, six bones may be recognized, 
all of which are in their original positions with the exception of the 
naviculare (»). This has, as already remarked (p. 1 58), undergone 
elongation and displacement radially. We were not a little sur- 
prised to find that there is considerable variation in the position of 
this element in young Frogs, whose carpus and tarsus were still 
unossified. In a large series of specimens examined, measuring at 

. given iti the students’ manuals (Huxlw k Martin’s 

Elein. Biology, Marshall’s ‘ Frog,’ and Mivart’s ‘ Common Fi-og *) are for the 
most part compilations, and we deem it unnecessary to criticise them in detail. 
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most 18 to 20 mm. in length, it flanked from one^third to three- 
fourths of tlie preaxial border of the lunatum. In these, as in the 
adult (fig. 2), it is four-cornered as seen from the dorsal aspect ; in 
old Frogs it becomes triangular and it may fuse with the lunatum, in 
the manner already described (p. 172) for Microhyla. 

The lunatum (/.) articulates proximally with the epiphysial 
border of the radius, preaxially with the naviculare by a concave 
or flattened surface, and postaxially with the proximal half of the* 
inner border of the uliiare (pyramidale) — between it and the distal 
half of this bone the foramen intercarpi is enclosed (r/. p. 156). 

Tlie utnare (piframulale) (p.) is in articulation proximally 
with the ulna and distally with the large capitato-hamatum (d, \ k) 
of the distal row ; the Innder half of its preaxial border is free, as 
above stated. The articulations of this element are of a loose order 
witli the exception of that associated with the capitato-hamatiim ; 
this bears antero-ventrally a projecting socket, which is excavated to 
receive a corresponding and prominent tlowngrov^th of the iilnare. 

Looked at in sitUf with the fore foot in the extended position, the 
Innatnrn is most dorsally extended, and the ulnare most ventrally 
so. Examination of the parts thus shows that, while the rotation 
of the fore foot upon the radius and ulna has affected the articulation 
between these hones and the proximal carpals as a series, it has also 
brought alnnit a less conspicuous rotation of the proximal u\)on the 
distal carpal elements. 

(Japitato-hawatma (3 1 /•). — It is needless to recapitnlate the 
grounds ufion which we have come to regard this as a compound 
of the 3rd and Ith carpalin of previous workers with onr jmstaxial 
centrale. Postaxially it sends up a lobe which embraces the free 
border of tin* ulnare, much in the manner of the secondary relation- 
sliip assunied between the naviculare ami lunatum. J*roximo-inter- 
naliy it articulates with the naviculare, lunatum, and ulnare, distally 
so with the metacarpals 3, 4, and ,5, by special condyles. This com- 
pound transmits ventrally, in the adult, the lateral ramus of the 
ulnar nerve ; the foramen through which that passes is, in young 
animals, rejiresented by an open groove {cf, p. 160). 

Carpal of 2nd digit, — This element {*) varies considerably in 
shape, being sometimes rectangular, at others convex on all sides 
and approximately spherical. 

Carpal of the pollex{^), — This is more fully represented than might 
be imagined, on a knowledge of the great reduction of the pollex 
itself. It is strongly convex externally, and concave internally, for 
articulation upon the carpal of the second digit and the naviculare 
respectively. 

This is invariably in a vestigial condition, consisting in the 
adult (see woodcut, fig. B) of a single piece, excluding its carpal, with 
which it is in definite articulation by a facet. Applying arguments 
previously adduced (p. 149), we regard this structure as representative 
of the entire first digit, rather than of its metacarpal alone as is more 
generally and empirically asserted. 

Metacarpals. — In the male the metacarpal of the second digit 

13^ 



176 


PROP. G. B. HOWES AND W. RIDE WOOD ON [Man 6, 

becomes modified preaxially in connection with the thumb-pad. 
We have nothing to add to Leydig’s account of this feature (26). 
The heads of the 2nd^ 3rd, and 4th metacarpals are expanded and 
more or less considerably excavated, for articulation upon the carpalia 
and the capitato-hamatum. The head of the 5th metacarpal is, like 
its shaft, comparatively very slender, while it is so modified as to 
embrace the postero-external angle of the capitato-hamatum in the 
maimer of a pincers apparatus. 

Hind Foot {Ram temporaria). 

The astragalus and calcaneus (a., c.) are much elongate 1, confluent 
at their extreiaitie?<, concave internally, and either circular or elliptical 
in section. Their internal borders bound the liniitsi of origin of the 
adductor longus digiti primi muscle, the tendon of which 


Fig. C. 



Ram temporaria, $, 54 mm. in length. 

I^ft hind foot, doreul view, x 12. M.aJ, tendon of the adductor longue 
digiti prirni muscle. Other references as at, p. 182. 

is inserted into the iiaviculare (»'). With the full development of this 
there arises from the epiphysial cartilage of the astragalus a 
prominence which overlies the tendon ^ and which ossifies with age ; 
in old individuala there passes between it and the calcaneus an 
annular ligament. 

Taraalia 4 and 5.---Eeprfsented in ligament, which is not recog- 
nizable in adult specimens. 

Tarsalia 2 and 3 — Invariably united to form the splint-like 
^ Cf, Eoker (17, p. 128, and Bg. 91). 
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** cuboideum ** (2, 3). This compound is interposed between the 
astra^nlus and the heads of metatarsals 2 and 3. 

Naviculare (centrale)^ n\ and hallux-tarsal, — The former articu- 
lates obliquely upon the epiphysial cartilage of the astragalus ; its 
outer face bears two convexities of nearly cijual size, which are 
sejiarated by a shallow groove. The ventral convexity furnishes 
the main articulation for the ])re-hallux (see woodcut, fig. C). 

The hallux-tarsal (/) is generally, though not invariahly, present ; 
when recognizable as a distinct element it assumes the form of a 
small tiodule of cartilage, lying buried up in a confused mass of 
ligamentous tissue, in the interspace between the pos»taxial hinder 
border of the naviculare, the head of the hallux-metatarsal, and the 
08 cuboideum (cf. p. 1*17). In the Bull Frog (It. pipiens) this 
cartilage ossifies, but we ha\e never observed that to be the case in 
IL temporaria. 

Pre-hallux (calcar). — Ikirn admits the existence of from 2 to 4 
pieces in this structure (cf. p. 149), while he records (5, p. 233) the 
presence of three ‘ such in It. arvalis, in contradistinction to Lcydig. 

Ill young Frogs of 20 niillim. in length we find four distinct 
segments of hyaline cartilage. The first or tarsal segment (ph. i.) 
articulates with the naviculare ; the second or metatarsal one is the 
largest, and hears a small retral process ; of the* third and fourth 
or phalangeal segments, the latter uudergnes degradation and is 
represented o^ily in ligament in the adult. The thiee persistent seg- 
ments ultimately undergo ossification and usually reniaiu distinct. 


17. Conclusions. 

Fore Foot. 

1. That the pyromidale represents the ulnnre, and that there is 
insufficient evidence upon which to base a final determination of the 
morphological \aluc of the lunatum. 

2. That the naviculare is a prenxial centrale, and that its connection 
with the radius is always secondary. 

3. Tliat a vestigial oth carpal is present in the adults of the 
Discog/ossida and Pelohatidce. 

4. That that element hitherto regarded as the 5th carpal is a post- 
axial centrale, and that the living Anura are unique, as an Order, 
in the invariable possession of two large centralia carpi. 

Hind Foot, 

5. That no traces of a third proximal tarsal element are forthcoming 
at any stage in development ; and that the morphological value of 
the astragalus and calcaneus has yet to be settled. 

(i. That while the tarsalia of the 4th and 5th digits are often 
represented in ligament, skeletal vestiges of the fourth one are forth- 
coming in the Discoglossida, 

^ Four actually ; but it will be remembered that he regards our centrale 
(naviculare) as the prediallux tarsal. 
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7. That the naviculare is a centrale and not the basal segment of 
the pre-hallux. 

8. That the pre-hallux never consists of more than four pieces, 
and that it conforms to the structural requirements of a sixth digit. 

1). That the outer free border of the pre-hallux may undergo a 
process of fragmentation, giving rise to insignificant nodules of 
cartilage indistingnishabie from those for which, in certain other 
Vertebrata, the value of lost rays has been claimed ; and that the 
grounds upon which this claim is based are unsatisfactory. 

10. That there is a tendency towards loss of indefiendence* of the 
hallux-tarsal in the Discogfossida, Pe/obatida, and some Jtanidoiy 
that element in them remaining cartilaginous and small, or fusing 
with one of the adjacent elements. 

11. That Pipa is alone exceptional among living forms, in that 
the third digit exceeds the fourth one in length. 

Perusal of the body of this paper will show that in all the higher 
families ofAnura there is a general tendency towards confluence of 
three or more of the carj)al elements, but consideration of the fact 
that such modifications by fusion may not be even geneiicallv 
constant, shakes our faith iii them as guides to affinity. The fact 
which stands out most conspicuously is that the least modified 
conditions of both fore and hind feet are most nearly combined in 
the JJiscoylossida. llochstetter has recently shown (20) that in 
Bomhimtor the posterior cardinal veins are retained for life, in a 
slightly modified form, and his observation has been supplemented 
by one of us and extended (22) to Alyieshwdi Discoylossus, Adding 
these facts to tho'C so well known concerning the vertebral and 
other characters of this family, (here can no longer be any doubt 
that its members are, by far, the least modified of all living Anuru. 

The digital formula of the Anura is ^ — 

Fore. Hind. 

Ph. 2, 2, 3, 3. Ph. 2, 2, 3, 4, 3. 

The only other Amphibia of which we have any knowledge whose 
phalanges approach this in order of arrangement are the Stegocephalia 
of the Permian. We unfortunately know nothing of their carpus 
and tarsus. Baur has lately tabulated (1, p. 64) the digital formulae 
of all known Urodela, and perusal of his tables will show how 
completely all the members of that order are, in this rej-pect, modified 
as compared with the Anura. Thus it is seen that while the limb- 
skeleton of the Frogs and Toads is specialized in the extreme for 
physiological purposes, there is retained in it a leading morphological 
feature which carries us back to some of the oldest known represen- 
tatives of the class Amphibia ; and we must look to the Stegocephalia 
themselves or to some closely allied forms for the ancestors of these 
familiar creatures. 

^ During passage of these pages through the press, Mr. Boulenger has 
called attention (see below pp. 2(M-2U6) to the fact that in certain Bmidm a 
snpemumerary phalanx is intercalated between the penultimate and terminal 
ones of each digit in both fore and hind feet. The formula of these animals is 
thus: 3^ 3, 4, 4. 3, 3, 4, 5, 4. 
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Walterstorff has recently published (37, 38) an exhaustive account 
of certain fossil frogs, and of the Palaeobatrachidaj in particular, 
lie claims to have discovered a scries of connecting-links between 
the Arcifera {PelobatificB) and the Aglossa. lie has pointed to the 
ecpiality in length of the 3rd and 4th digits of the hind limb in 
certain of his speciinens, and his deductions receive additional 
support from the; fact that in some of those the third digit appears 
to have even exceeded the fourth in length, as we have shown to be 
the case in the living Pipa, 
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VI. EXPLANATION OF THE PLATES. 

In order to facilitate comparison, all the figures are drawn in the aame re- 
lative position. Each represents the dorstil surface of the left member. 

Unless otherwise stat^ea, all the preparations are represented as transparent 
objects. In drawing them, we have stippled ossified parts and left the cartiU 
lages clear ; the effect thus obtained is mure natural than that expres.sed in the 
more orthodox custom of stippling the latter. 

Ligaments are indicated in blacL 

Plate VII. 

Fig. 1. Pipa amerimna, adult Left fore foot, from above. Brawn as an 
opaque object. X ifi. 

2. Pipa atneruana^ very joung specimen. Left fore foot. Ossification 

has not yet begun, x 30. 

3. Xetifypfts /avis, adult 2 • Left hind foot x 4. 

4. Xenopm lavist Adult 2« Le^t fore foot. Elements slightly disarticu- 

lated. X h. 

5. young specimen. Left fore foot. X 10. 

G. JJis<:oy/os»tis adult (^{,42 mm. in length. L»‘ft fore foot. All 

the elemtMits are complcUdy ossified. The white areas represent 
compact bone, the dark ones spongy bone. X 4. 

7. JSomhhmfor ujnnis^ adult 2 . 37 mm. in length. I^cft fore foot. X 7. 
S, llomhinator tijneuSf adult 2* mm. in length. Left hind fixit. 
X 7. 

0. A/fftes ohstetrivam^ tadpole, 24 mm. in length from mouth h>>ont. Left 
fore foot. X 20. 

10. A/f//('s oitsfef nrans, fidult length. Left hind foot. The 

astragalus and calcaneus and the metatarsals have alone begun to 
ossify. X 4. 

Plate VIII. 

11. Pfh(ft/ffs punefafus, length JIO inm. Left f(»re foot. The hand is 

rotated upon the radius and ulna through more than a right angle ; 
to facilitate conipurison with the oIImt figure*, the fused radius and 
ulna are represented as completely disarticulated and flattened out. 
X 7. 

12. Pf*lodt/ff's puticfatus, lengtli «30 mm. Left hind foot. X 8. 

13. Pe/odytes pumiahis, outline sketch of preaxial portion of the tarsus of 

the above jire|iara(ion, to show the course of the ligament connoctiiig 
the i)irsalia of the hallux and pre-hallux. X 10. 

14. Xenophnj^ fmmfivnla, young specimen, 27 mm. in length. Left foi*e 

toot. X 6, 

15. Xenophrys enlarged drawing of the postaxial distal ^lortion 

of fig. 14. The element k has been sbgbtly di8]ilaced, in order to show 
more fully the vestigial 5tli car|ml. X 10. 

10. Xrnopkrys monHvo/a, adult of 40 mm. length. To show^ ossification of 
the vestigial 5th carpal. X 18. 

17. Xenophrys monticoUi, length 27 mm. Left hind foot. X 12. 

18. Pel'Obatii fuscus^ adult <5*'^ length. I^ft fore foot. The 

fused radius and ulna have been disarticulated from the hand ajid 
laid flat ; during life the radius articulates in the concavity seen at 
the proximal end of the lunatum (/.). X 7. 

19. Ilyla emndeOt adult $ , 75 mm. in length. Left hind foot. X 3^. 
19a. Phyllomedttsa dacntcolor. Calcar, show iug absence of the proximally 

directed prooees of its second segment, x 4. 

20. Jdyla ctfn/jea, adult $ , 75 mm. in length. Left fore foot. X 4 

21. Hyla arbomif late tadpole. Left hind foot. Ossification has not yet 

begun. X 14. 

22. Pseudophrym bibrmiii <J, 22 mm. in length. Left fore foot. X 12. 
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Plate IX. 

23. Bvfo calamita, young specimen, 18 mm. in length. Left hind foot. 

X 12. 

24. Ceratophrys omatay young 140 mm. in length. Left hind foot. 

X IJ. 

25. J^eptodacfylus penfadacfylm, large S specimen, 140 mm. in length. 

Left fore foot. Lrawti as an opaque ooject. Nat. size. 

26. 2*seiidis paradoxa^ tadpole, length of tail 110 mm. Left fore foot. 

Ossification has not yet begun. X 6. 

27. Pseud tadpole. Left liirid foot. X 3J. 

28. Limmdynobtes fasmamcnsis, yowwg cf , 38 mm. long. Ijoft fore foot. 

X 6 

29. lAmnodynasfes tastnaniemis^ young (5*, 38 mm. in length. Left hind 

foot. X 6. 

30. Phrtfniscus icpvis, 9, 45 mm. in length, Tjcft fore foot, x 5. 

31. ]*?iryviscus leevts, 4.5 mm. in length. Left hind foot, x 5. 

32. Phomhophrync festudo^ 38 mm. m length. Left fore fof)t. X 5. 

33. Phombophryne testudo, cf , t'i8 mm. in length. l«*ft hind toot. X 4 j. 

Pefermce Letters. 

Beferences marked all apply to sjKicial allusions in the text. 

Fore foot.—./* i., foramen intercarpi. A*, postjixial centrale. f., lunatum 
(radiate), w., naviculare (preaxial centrale). y>., ulnare (pyramidale). po, i., 
carpal of pollex. po. ii., metacarpal of pollex. po. iii., po. iv., phalanges of 
pollox. po. u., unsegmented element probably representing po. ii., yio. iii., 
& po. iv. r., radius, w., ulna. 2, 3, 4, 5, oarpals of second, third, fourth, and 
fifth digits. 2', 3', 4', o', metacarpals. 4 A, element (capita/ unt) formed by the 
fusion of the carpal of the fourth digit with our postaxial centrale. 3, 
4 A, element formed by the fusion of the third and fourth carpals with our 
postaxial centrale (capitato^haviatum of Ecker). nk. 1 to 4, element (varjH)- 
centrale) formed by the fusion of the distal and central carpal elements. j)k^ 
element formed by the fusion of the uliiare with the postaxial centrale. 

IliNa FOOT. — a., astragalus (tibiale?). c., calcaneus (fibularo ?). 7i'., naviculare 
(centrale). ph. i., first segment (tarsal) of piH‘-)iullux. ph. li,, second segment 
(metatarsal) of pre-hallux. pA. iii., ph. iv., tliird and fourth segments (plialan- 
ges) of pre-hallux. 1, 2, 3, tarsals of the first, second, and third digits. 2, 3, 
euhoideum, formed by fusion of second and third tarsalia. 1', 2', 3', 4', 5', 
metatarsals of the first, second, third fourth, and fifth digits. 


2. Descriptions of some new Species of Birds from the Island 
of Guadalcanar in the Solomon Archipelago, discovered 
by Mr. C. M. Woodford. By R. Bowdler Suakpe, 
RL.S. &c. 

[Beceived January 18, 1888.] 

The Accipitres brought by Mr. Woodford from Guadalcanar are 
extremely interesting, and no less than three new species of A$tur 
are represented in his collection. 

I propose to call them : — 

Abttjr holomelab, Bp. n. 

Adult male. Entirely black, with a slaty-grey gloss on the back, 
rump, wings, and tail, and decidedly more slaty on the under surface 
of the body : bill slaty black ; cere and orbital skin yellow ; iris 
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Adult female. Similar to the female of E. remotim^ but distiu- 
guished by its entirely chestnut tail, the whole of the lower back, 
rump, and upper taiUcoverts being light rufous : “ bill, legs, and 
iris black ( C. M. Woodford). Total length 8 inches, culmen 0*8 >, 
wing 4*4, tail 3, tarsus 0*9. 

The specific name is founded on the characters of the female, 
which in this genus of Campophagidce possesses the most strongly 
marked distinctions. 


Fam. MusciCAPiDiE. 

Pom AREA ERYTHROSTICTA, Sp. 11. 

Pomarea casianeiventris (nec Verr.), Grant, P. Z. S. 1887, p. 331. 

Adult female. General colour purplish black ; lesser and median 
wing-coverts like the back ; greater coverts, primary-coverts, quills, 
and tail-feathers black, with a slight purplish gloss on the edges of 
the feathers ; sides of head, throat, and chest glossy purplish black 
like the back ; in front of the^eye a spot of bright cinnamon ; breast, 
alnlomen, sides of body, flanks, and under tail-coverts deep chestnut ; 
thighs chestnut wdth black bases; under wing-coverts and axillaries 
chestnut, the former with black bases ; edge of wdng black ; lower 
pi iinary -coverts ashy ; quills dusky below, ashy along the edge of 
wing towards the base : ** bill grey ; legs black ; iris brown ** (C. M. 
Woodford). Total length 5*6 inches, culmen 0*7> wing 3*15, 
tail ‘2*2, tarsus 0*75. 

liab. Fauro. 4 

There is no doubt that this species is distinct from P. castanei- 
ventris, the rufous spot in frout of the eye distinguishing it at a 
glance. 


3. Second List of the Birds collected by Mr. C. M. Wood- 
ford in the Soloiuou Archipelago. By W. R. Ooilvie- 
Grant\ 

fKeceived Fobruarj’ 21, 1888.] 

(Plate X.) 

In the Proceedings of this Society, 1887, pp. 328-333, I had the 
pleasure of giving a list, with some notes on the first collection, of 
Birds made by Mr. C. M. Woodford at Fauro, Alu, Shortland Island, 
and other localities in the Solomon Archipelago, which contained 
examples of 35 sj^ecies, two {Macrocoraa; woodfordi and Monarcha 
ergthrosiicta) being new to science. 

The second collection made by the same gentleman, and described 
in the present paper, is much more extensive, aud contains represen- 
ta^es of 66 species, of which the majority were obtained at Aula and 
i^^atu, in the Island of Guadalcanar, between the months of April 
and July 1887; while a few were got at the little island of ilubiana 
in March of the same year. 

^ SeeP.Z.a 1887, p. 328. 
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Of these 66 species no less than 1 1 are new to science. Six of these 
have been described in a separate paper by rny colleague Mr. Bowdler 
Sharpe, to whom I am much indebted for kind help and advice, 
while full descriptions of the remaining 5 will be found below. 

Besides the new birds, a number of specimens represent rare and 
little-known forms, such as Carpophaga brenchleyi of Gray. 

Mr. Woodford has taken every care in giving notes on the life- 
colours of the “ soft parts of each bird, and all particulars regard- 
ing its sex, locality, and the date when it was obtained : also a list 
of the native names in use on the various islands he visited, whenever 
these could be obtained. 

There is a fine series of specimens of the new Crow {Macrocorax 
woodfordi) previously described, which differ little from one another, 
and all show the striking peculiarities of this species. 

The Flycatcher {Monarcha castaneiventris\ from Guadalcanar, is 
an interesting form to which two specimens from Fauro were erro- 
neously referred in my previous paper. These now prove to belong 
to a species very distinct, both from the former and from the smaller 
iT/. rufo-casfanea of llamsay, from San Cliristoval. The fact of 
these three neighbouring islands each possessing a divStinct species of 
their own clearly shows that these birds do not migrate. 

The first new species is a Pigmy Parrot (Nasiierna aolrp), and 
probably the smallest representative of that genus. The nearest ally 
is the larger N, Jinschi, found in San Christoval, from which it may 
be at once distinguished by having the top of the head iu both sexes 
washed with azure-blue, and by the adult male having no orange- 
red stripe down the centre of the abdomen. 

The second is a dull olive-yellow Honey-sucker, which I have 
named Myzomela sharpei, in honour of iny colleague Mr. Sharpe. 
Only one adult male was obtained, but this is entirely unlike any- 
thing hitherto described. 

The third is a Ground- Pigeon, which I have called Phlogrpnas 
solomonensii. This bird is )>erhap8 hardly entitled to s])eciiic rank, 
and might perhaps be more correctly regarded as another insular 
race of Mr. Sclater’s species P,johanncB, from New Britain. But it 
is altogether darker than the latter species, and has the upper surface 
washed with purple instead of olive. 

The fourth is a very fine Heron, which I have named AxdeiraUa 
woodfordi^ after the collector. It appears to stand remote from any- 
thing hitherto known, being only distantly related to A Jlavicoilis. 

The last new species is a Night-IIerou {Nycticorax mandtbulari8\ 
which was obtained by Mr. Kamsay from the same lo<*ality, but con- 
founded by him with N» mamlienaiSf Vigors* It holds a somewhat 
intermediate position between this species and N. caledonicus^ but is 
considerably smaller than either, as the comparative table of measure- 
ments given below will clearly show. Of the two it is most closely 
allied to the latter, but is easily recognized by its dark rufous breast 
and the absence of the white superciliary streak so strongly marked 
in N. ealedonicuM, 
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At Aola, Guadalcaaar. Manu «a bird. Tolua =an egg. 
At Riibiana. Kuru-kuru=s „ Vavoto=ss „ 

At Alu, Shortland Isl. Maraka = ,, Erua = „ 

The following is a list of the native names for each species as far 
as could be obtained. Mr. Woodford is responsible for the names 
marked * : — 
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1. HaLIA^US LEUC06 ASTER. 

Ouncuma leucogaater (Gm.) ; Salvad. Orn. Papuasia, i. p. 7. 

a. (S imm. Aola, Guadalcauar; 21.6.87. Bill black; legs 
dirty grey ; iris brown. Food putrid fish. 

b, 2 imm. Aola, Guadalcauar ; 10. 8. 87. Bill slaty blue ; 
legs dirty grey ; iris brown. 

2. Astur woodfordi. 

Astur woodfordi, Sharpe, suprd., p. 18M. 

3. Astur holomelas. 

Astur holomelas, Sharpe, supra, p. 182. 

4. Astur sheb-«. 

Astur shehiB, Sharpe, suprd, p. 183. 

5. Asxur albigularis. 

Astur alhigularis (Gray); Sharpe, suprh, p. 183. 

.5fl. Baza gurneyi. 

Baza gurneyi, Salvad. t, c. iii. App. p. 506. 

6. Pandion leucocephalus. 

Pandion leucocephalus, Gould ; Salvad. t, c. i. p. 11. 

< 1 . 2 Aola, Guadalcauar; 17. 7. 87. Bill black; legs 
white ; iris yellow. 

7. Haliastur girrenera. * 

Haliastur girrenera (Vieill.); Salvad. t, c, i. p, 15. 

A. 2 Ad. Aola, Guadalcauar ; 20. 4. 87. Bill yellow ; legs 

yellow ; iris red-brown. 

b, (S ad. Aola, Guadalcauar; 14. 5. 87. Bill yellow; legs 

yellow ; iris red-brown. 

c. d ad. Aola, Guadalcauar; 27. 5. 87. Bill yellow; legs 

yellow ; iris brown. Food, Orthoptera. 

8. Ninox granti. 

Ninox granti, Sharpe, suprd p. 183. 

9. Cacatua ducorpsi. 

Caeatua ducorpsii, Jacq. & Pucher ; Salvad, /. r. i. p. 104 ; 
Sharpe, in Gould’s Birds N, Guinea, pt. xix. pi. 

а. 2 ad. Ilubiana ; 7. 3, 87. Bill blue ; legs black ; iris red ; 
akin round eyes pale blue. 

б. 2 Ad. Aola, Guadalcanar ; 21.4.87. Bill blue; legs grey; 
iris red ; skin round eyes pale blue. 

c. 2 Ad, Aola, Guadalcanar ; 30, 4. 87. Bill pale blue ; legs 
grey ; iris dark brown. 
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d» d ad* Aola, Guadalcanar ; 1.5.87. Bill pale blue; legs 
grey; iris nearly black. 

Mr. Woodford was of opinion that the red-eyed birds might prove 
different from the black-eyed, but I cannot find any difference what- 
ever. 

10. Nasiterna AOLiE, sp. ti. (Plate X. figs. 1, 2.) 

a. $ ad. Aola, Guadalcanar ; 14. 4. 87- Bill black ; legs grey ; 
iris red. 

b. cT ad. Aola, Guadalcanar ; 1.6. 87. Bill black ; legs grey ; 
iris orange. 

c. d a<i. Aola, Guadalcanar ; 5. 6. 87. Bill black ; legs grey ; 
iris orange. 

This bird is at once distinguishable from th(‘ larger iV. finschi^ 
Ramsay, which it otherwise resembles, by having the top of the 
head in both sexes washed with azure-blue, and by having the whole 
under surface yellowish green, without any stripe of orange-red down 
the centre of the abdomen in the male. As shown by the above 
specimens, the blue feathers round the lower mandible are a cha- 
racter of the male, while the reddish-orange distinguish the female. 
The only specimen of N, finschi in the Natural-History Museum is 
a female: — “Iris dark hazel. Bill and feet ash. San Christoval, 
August lOth, 1880. — G. E, IL'* And this has the feathers round 
the mandible reddish orange, and the head uniform green, like the 
back. 
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11. Geoffroyius heteroclitus. 

Geoffroyius heteroclitus (Ilombr. & Jacq.) ; Salvad. t. c. i. p. 194 ; 
Sharpe, in Gould’s Birds of New Guinea, pt. viii. j)l. 

a. c? ad. Aola, Guadalcanar; 22. 4. 87. Bill above grey, below 
black ; legs grey ; iris pale yellow. 

5. $ ad. Aola, Guadalcanar; 4. 7. 87* Bill black; legs grey ; 
iris pale yellow. 

c. d ad. Aola, Guadalcanar ; 4. 7. 87. Bill yellow above, black 
below ; legs grey ; iris pale yellow. 

d. 2 ad. Aola, Guadalcanar; 11. 8. 87. Bill yellow above, 
black below ; legs grey ; iris straw. 

12. Eclectus polychlorxjs. 

Eclec 4 u 9 pectoralis (P. L.S. Miill.); Salvad, J* p. 197. 

EclectuB polychloruB (Scop.) ; Sharpe, t* c. pt. viii. pi. 

fl. <J ad. Aola, Guadalcanar; 9. 4, 87. Bill above yellow, 

below black ; legs black ; iris red. Food, fruit. 
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6. $ ad. Aola, Guadalcaiiar ; 14. 4. 87. Bill black; legs 
black ; iris red. Food, fruit. 

c. (S ad. Aola, Guadalcanar ; 30. 5. 87. Bill yellow above, 
black below ; legs black ; iris yellow. 

d» d' ad. Aola, Guadalcanar ; 1.0.87. Bill yellow above, black 
below ; legs black ; iris red. 

e. 5 ad. Aola, Guadalcanar ; 1.6.87. Bill black : legs black ; 
iris yellow. 

13. Lomus CHLOROCERCUS. 

Lorius chlorocercus^ Gould, Salvad. t, c. i. j). 239. 

a, $ ad. Aola, Guadalcanar; 1. 6. 87. Bill orange; legs 

black ; iris red. 

b, 2 ad. Aola, Guadalcanar ; 9. 6. 87. Bill orange ; legs 

black ; iris red. 

c, d ad. Aola, Guadalcanar; 10. 7. 87. Bill orange; legs 

black ; iris orange. 

d, 2 ad. Aola, Guadalcanar; 10. 7. 87. Bill orange; legs 

black ; iris red. 

e-h, 4 d ad. Aola, Guadalcanar; 14. 7. 87. Bill orange; legs 
black ; iris orange. 

i-m, 3 5 ad., 1 2 imwi. Aola, Guadalcanar ; 14. 7. 87. Bill 
orange ; legs black ; iris orange. 

n, d ad. Aola, Guadalcanar; 17.7.87. Bill orange; legs 
black ; iris orange, 

0 . d ad. Aola, Guadalcanar ; 25. 7. S7. Bill orange ; legs 
• black ; iris orange. 

The young female has not got the black patch of feathers which 
lie on either side and in front of the yellow crescent on the breast. 
The red on the throat, cheeks, back of the neck, belly, v’fec. is mixed 
with yellow, and the yellow zone on the breast is not clearly dchned, 
many of the feathers being tipped or broadly edged with red. The 
red on the inner webs of the primaries is suffused witli yellow 
towards the extremities. The black on the head is mixeti with 
green similar to that on the wing. 

14. Eos CARDINALIS. 

Bos eardinalis (Gray), Salvad. t, c. i. p. 249. 

o* 2 ®d. liubiana ; 7. 3, 87. Bill yellow ; legs black ; iris 
red. Food, flower of cocoa. 

b, dad. Aola, Guadalcanar; 15. 5. 87. Bill red-orange, black 
on top ; skin black, with a yellow band at lower mandible ; legs 
' black ; iris red. 

e, d. c?$ ad. Aola, Guadalcanar; 10.7.87. Bill oraoee ; 

legs black ; iris red. " 

1 ^ ^ Aola, Guadalcanar; 11.7.87. Bill orange; 

legs black ; ins red. ^ 

A. $ ad. Aola, Guadalcanar; 12.7.87. Bill orange; legs 
black ; ins red. o • e 
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t. c? ad. Aola, Guadalcanal ; 14. 7. 87. Bill orange ; legs 
black ; iris red. 

k-m, 1 c?, 2 5 ad. Aola, Guadalcanar ; 17. 7. 87. Bill 
orange ; legs black ; iris red. 

15. Trichoglossus masskna. 

Triclioglossus )nassena^ Bj»., Salvad. /. c. p. 2S8. 

a-c. 2 c?, 1 2 Aola, Guadalcanar ; 1 1. 7. 87. Bill orange; 
legs grey ; iris orange. 

16. CaCOM ANTIS TX^MRONOMVS. 

Cacomantis tymhonomus (S. MiilL), Salvad. t. c. i. p. 340. 

«. 9 bum. Aola, Guadalcanar ; 18. 4. 87. Bill brown ; legvS 
yellow, toes black ; iris brown. Food, beetles and flies. 

17. Lamprococcyx iusahs. 

Lamprococryx basal k (Ilorsf.), Salvad. t, c, i. p. 349. 

a. 9 ftd. Aola, Guadalcanar ; 24. 4.87. Bill black ; legs dark 
grey ; iris brown. Food, heetlcM. 

b. ad. Aola, Guadalcanar ; 3.5.87. Bill black ; legs black; 
iris brown. 

c. i-T nd. Aola, Guadalcanar ; 4.5. 87. Bill black ; legs grey ; 
iris brown. 

d. 9 Aola, Guadalcanar; G. 5.87. Bill black ; legs black; 
iris brown. 

18. Eudynamis cyanockphala. 

Eudynami' vyanoccpbala (Lath.), Salvad. t, c. i. p. 3(i5. 

a, 9 ftd. Aola, (juudalcanar ; 6.6.87. Bill black above, grev 
below ; legs olive ; iris orange-red. 

19. UuODYNAMIS TAITIENSIS. 

Urodynamk taitiensis (Sparrin.), Salvad. A c. i. p. 3/0. 

a. K inim. Aola, Guadalcanar ; 20, 4.87. Bill brown above, 
yellow below; legs yellowish grey; iris yellow. 

b. cT iniin. Aola, Guadalcanar ; 20. 5. 87 Bill olive ; legs 
olive ; iris yellow. 

20. NkSOCENTOR MILO. 

Nesocentor miio (Gould), Salvad, t. c. i. p. 385. 

a. (cJ)ad« Aola, Guadalcauar ; 14.4.87. Bill black; legs 
black ; iris red. 

b. Imm. Aola, Guadalcanar; 4, 5. 87. Bill brown; legs 
bluish grey ; iris brown. Food, beetles and grasshoppers. 

e. $ ad. Aola, Guadalcanar ; 6.5,87. Bill brown; legs slate: 
iris dark grey. 

d. 6 ad. Aola, Guadalcanar ; 15. 5. 87. Bill black ; legs 
grey ; iris brown. 
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21. Khytiooceros plicatus. 

Bkytidoceros plicatus (Penn.), Salvad. t. c, i. p. 392. 

a. c? ad. Aola, Guadalcanar ; 14.4.87. Bill white, reddish at 
base ; legs black ; iris red. Food, fruits and seeds. 

b. 5 ad. Aola, Guadalcanar; 14.4. 87. Bill white, reddish at 
base ; skin of throat chalk-white, round eye blue ; legs black ; 
iris red. 

c. <S itnm. Aola, Guadalcanar ; 22. 4. 87. Bill yellowish 
white, base reddish ; throat chalk-white, skin of eye blue ; legs 
black ; iris reddish brown. 

d. 6 ad. Aola, Guadalcanar; 26. 4. 87. Bill dirty white, red- 
dish at base ; throat chalk-white, skin round eye blue ; legs black ; 
iris reddish yellow. 

e. d iinm. Aola, Guadalcanar ; 27.A.H7* Bill white, base red ; 
skin of throat chalk-white, round eye blue ; legs black ; iris reddish 
brown. 

/, y. S ad., cT irnm. Aola, Guadalcanar; 30. 4. 87. Bill 
white, base red ; skin of throat chalk-white, round eye pale blue ; 
legs black ; iris reddish yellow. 

/i. $ imm. Aola, Guadalcanar; 10. .">. 87. Bill white, base 
red ; skin of throat and eyes white ; legs black ; iris dull yellow. 

I. $ imm. Aola, Guadalcanar; 13.5.87. Bill dirty white, 
base red ; skin of throat and eyes pure white ; legs black ; iris dull 
yellow. 

h, J ad. Aola, Guadalcanar; 14. 5. 87. Bill dirty white, base 
red ; skin of throat white, round eye pale blue ; legs black ; iris 
reddish yellow. 

L $ ad. Aola, Guadalcanar ; 29.5.87. Bill dirty white, base 
red ; skin of throat and round eye chalky white ; legs black ; iris 
brown. 

This series shows the interesting and curious development with 
age of the horny plates on the upper mandible. The youngest 
specimens have merely a raised lump, while the oldest has no less 
than seven plates, and the bill is longer and stronger than in the 
younger birds. 

The young male (spec, c) has a black spot on the extremity of 
each of the tail-feathers, which is absent in the rest of the series, and 
Mr. Woodford assures me it is the only specimen in which he ever 
observed this peculiarity. 

22. Alcedo ispidotdes. 

' Alcedo ispidoideit Less.» Salvad. t» c, i. p. 408. 

a. d ad. Aola, Guadalcanar ; 20.4.87. Bill black; legs dark 
red-brown ; iris brown. Food, shrimps. 

b. $ imm. Rovatu River ; 22. 5. 87. Bill black ; legs red ; 
iris brown. 

c. d ad. Aola, Guadalcanar; 1. 7. 87. Bill black; legs red; 
iris brown. 



1888 .] 


BIRDS OP THE SOLOMON ARCHIPELAGO. 


193 


23. Ceyx solitaria. 

Ceyos solitaria, Salvad. t. c. i. p. 420 ; Sharpe, in Gould’s 

Birds of New Guinea, pt. iii. pi. 

a. S ad, Aola, Guadalcanar ; 27. 6. 87. Bill red ; legs red ; 
iris red. 

24. Halcyon leucopygia. 

Cyanalcyon leucopygia, Verr., Salvad. i. p, l.‘)7. 

Halcyon leucopygia, Sharjjo, in Gould’s Birds of New Guinea, 
pt. xviii. pi. 

o. ad. Aola, Guadalcanar; 11, 4. 87. Bill black; legs 

grey ; iris brown. Food, lizards and grasshoppers. 

b. 5 ad, llovatu, Guadalcanar ; lo. 4. 87. Bill black; legs 
black ; iris brown. Food, beetles &c. 

c. S ad. Aola, Guadalcanar ; 8. 5. 87. Bill black ; legs 

black ; iris dark brown. 

d. imm. Aola, Guadalcanar; 12. .*>. 87. Bill black; legs 
black ; iris brown. 

c,/. r? ? ad. Aola, Guadalcanar ; 1 1. 7. 87. Bill black ; legs 
black ; iris brown. 

Only the adult males have the white rump ; in the young male it 
is purj)lish and undetined, and the neck and breast are pinkish buiF. 

27). Halcyon savrophaga. 

Sauropatis saurophaga (Gould), Salvad. c. i. p. 4()9. 

rt. Ad. Rubiana ; 4. 3. 87. Bill black ; legs black ; iris brown, 

2r). Halcyon tristrami. 

Sauropatis f7‘i,s(rami (Layard), Salvad. t, e. iii. App. p. 7)24. 

Halcyon truframi, Layard, Sharpe, in Gould’s Birds of New 
Guinea, pt. \ix. pi, 

a* Ad. Aola, Guadalcanar ; 8. .5. 87. Bill black, white below ; 
legs black ; iris dark brown. 

27. Halcyon sancta. 

Sauropatis sancta (Bodd.), Salvad. t, c. i. p. 470. 

a. Imrn, Rubiana; 20. 3. 87. Bill black ; legs black; iris brown. 

b. (S imm. Aola, Guadalcanar; 21.4.87. Bill black; legs 
grey ; iris brown. 

c. $ imm. Aola, Guadalcanar ; 24. 4. 87. Bill black ; legs 
grey ; iris brown. 

d. c7 ad. Aola, Guadalcanar ; 30. 4. 87. Bill black ; legs 
grey ; iris brown. 

e. cf imm. Aola, Guadalcanar; 14. .'i. 87. Bill black; legs 
dark grey ; iris brown. 

/. <S ad, Aola, Guadalcanar ; 26. 6. 87. Bill black, white 
below ; legs grey ; iris dark brown. 

g. ? ad. Aola, Guadalcanar ; 4. /. 87. Bill black ; legs grey ; 
iria brown. 
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28. Etjrystomus crassirostris. 

Eurystomm crassirostris, Sclater, Salvad. L e, i. p. .510. 

a, (S ad. Aola, Guadalcanal; 4. 4. 87. Bill red; legs red; 
iris brown. Food, beetles. 

b, cJ ad. Aola, Giiadalcanar ; 7.4.87. Bill red; legs red; 
iris brown. Food, beetles. 

c, $ ad. Aola, Guadalcanar; 15.4.87. Bill red; legs red; 
iris brown. Food, beetles. 

d, 2 ftd. Aola, Guadalcanar; 30. 5.87. Bill red; legs red; 
iris red-brown. 

e, (S ad. Aola, Guadalcanar; 1.0.87. Bill red; legs red ; 

iris red-brown. 

29. Macropteryx mystacea. 

Maoropteryx mystacea (Less.), Salvad. t, c. i. p, 537. 

o. d ad. Rovatu, Guadalcanar; 20.5.87. Bill black; legs 
black ; iris black. 

b, c, d $ ad. Aola, Guadalcanar ; 24. 6. 87. Bill black ; legs 
black ; iris black. 

30. COLLOCAEIA SPODOPYGIA. 

Collocalia spodopygia (Peale), Salvad. t, c. i. p. 516. 

ff. d ad. Aola, Guadalcanar ; 2. 5. 87. Bill black ; legs 
black ; iris black. 

4 31, IIlRUNDO TAHITICA. 

Hirundo iahitica, Gni., Salvad, t. c, ii. p. 5. 

a, $ ad, Rovatu River, Guadalcanar; IL 5. 87. Bill black; 
legs black ; iris black. 

32. Monarcha castaneiventris. 

Pomarea castaneiventris (Verr.), Salvad. t. c. ii. p. 1 1 ; Sharpe, 
t, c. part xviii. pi. 

c? ad. Aola, Guadalcanar ; 12.4.87. Bill blue; legs blue; 
iris black. 

b, 5 ad. Aola, Guadalcanar ; 22. 4. 87. Bill blue ; legs blue ; 
iris black. 

c. $ ad. Aola, Guadalcanar ; 2. 5. 87. Bill slate-blue ; legs 
slate-blue ; iris black. 

d. d ad. Aola, Guadalcanar; 20. 5. 87. Bill slate ; legs slate; 
iris black. 

<?. $ ad. Aola, Guadalcanar; 7. 7. 87. Bill slate; legs slate; 
iris black. 

There is no doubt about the correctness of the above identification, 
as I have Verreaux's tjpe before me. The Monarcha rufo^castanea of 
Ramsay (see Sharpe, in Gould’s Birds of New Guinea, part xviii. pL) 
is stated to come from Lango, Guadalcanar ; but the three speci- 
mens in the Natural-History Museum were obtained by Mr. G, 
£. Richards in San Okristoval, and I think it almost certain that 
Mr. Ramsay’s type s{>ecimens must also have come from that island. 
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The specimens obtained by Mr. Woodford in Fauro, and doubt- 
fully referred by me in my paper (P. Z. S. 1887, p. 331) to M, cas- 
taneiventrisy now prove to be a well-marked and distinct species (see 
Sharpe, above, p. 183). I think the following localities will be 
found correct for the three species : — 

Monarcha castaneiventris (Verr.), hab. Guadalcanar. 

rufo’-castaneOy Ramsay, hah. San Christovn). 

erythrofiticta, Sharpe, hab. Fauro. 

33. PlEZORHYNCHCS BKODIEI. 

Monarcha hrodiei^ Ramsay, Salvad. /. c. ii. p. 26. 

Peizorhynchus brodieij Sharpe, in Gould’s Birds of New Guinea, 
pt. xviii. pi. 

a. S ad. A ola, Guadalcanar ; 30. d. 87. Bill slate-blue; legs 
slate -blue ; iris black. 

b, cS ad. Rovatu River, Guadalcanar; 21.0.87. Bill slate; 
legs slate : iris black. 

c. ad. Aola, Guadalcanar; 3. 7. 87. Bill slate; legs slate ; 
iris black. 

d, 9 ad. Aola, Guadalcanar ; 1. 7- 87- Bill slate ; legs slate; 
iris black. 

€. ad. Aola, Guadalcanar ; 6, 7. 87. Bill slate ; legs slate ; 
iris black. 

If Mr. Woodford has sexed these birds correctly, the 9 is identical 
with the cT , and the hirtl figured by Mr. Sharpe ci7.) as the 
adult 9 Tnust be immature. 

3d. Rhipiddra cockerelli. 

Sauhprociq^cockereUif Ramsay, Salvad. t, c. ii. p. o3. 

Rhipidura coc/cerelli, Sharpe, in (jould’s Birds of New Guinea, 
pt. xvii. pi. 

a. Ad. Aola, Guadalcanar ; 20. 4. 87. Bill black ; legs black ; 
iris black. Food, flies. 

b. 9 (?) **^» Aola, Guadalcanar ; 21. d. 87. Bill black ; legs 
black ; iris black. 

c. 9 fttl. Aola, (luadalcanar ; 30. d. 87. Bill black ; legs 
black ; iris black. 

35. Khipiodra robrofrontata. 

Rhipidura rubro/rontata, Ramsay ; Salvad. t, c, ii. p. 68 ; Sharpe, 
in Gould’s Birds of New Guinea, pt. xxi. pi. 

fl, c? ad. Aola, Guadalcanar; 14. d. 87. Bill black; legs 

grey ; iris black. 

36. Myiagra ferrocyanka. 

Myiagra /errocyanea^ Ramsay, Sahad. c. ii. p. 79; Sharpe, 
in Gould’s Birds of New Guinea, pt. xvii. pi. 

a. 2 ad. Aola, Guadalcanar; 21. 4. 87. Bill black; legs 

black ; iris black. 
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b. S ad. Aola, Guadalcanar ; 4. 5. 87. Bill slaty blue ; legs 
black ; iris black. 

c. 2 ^^^^9 Guadalcanar; 4. 7.87. Bill black ; legs slate; 

iris black. 

The sexing of these specimens shows that Mr. Sharpe is correct 
in regarding M. pallida, Ramsay, as merely the female of the 
black-and-white species M.ferrocyanea. 

37. Graucalus sclateri. 

Graucalus sclateri, Salvad. ; Salvad. t, c. ii. p. 136. 

a. ^ ad. Aola, Guadalcanar ; 5. 4. 87. Bill black ; legs black ; 
iris black. 

b. $ ad. Aola, Guadalcanar; 20.4.87. Bill black; legs 

black ; iris dark grey, almost black. 

38. Graucalus holopolius. 

Graucalus holopolius, Sharpe, antea, p. 184. 

«. $ ad. Aola, Guadalcanar; 21. 4. 87. Bill black; legs 
black ; iris black. 

39. Graucalus pusillus. 

Graucalus piisillus, llaui^ay ; Salvad. t, c. ii. p. 140 ; Sharpe, t, c, 
pt. xvii. pi. 

tf. $ ad. Aola, Guadalcanar; 13.4.87. Bill black; legs 

black ; iris yellows 

h, 2 ad. Aola, Guadalcanar; 30.4.87. Bill black; legs 

black ; iris yellow. 

*• 

40. Edoliisoma erythropygon. 

Edoliisoma erythropygium, Sharpe, anfm, p. ISJ. 

41. Pachycephala astrolabi. 

Pachycephala astrolabi. Bp.; Salvad. t, c. ii. p. 215. 

a, c? ad. Aola; 11.4.87. Bill black ; legs brown ; iris brown. 

L {(S imm.) Aola; 1.5,4.87. Bill brown; legs grey; iris 
black. Food, insects. 

c. d juv. Aola: 1.5.4.87. Bill brown ; legs grey ; iris black. 
Food, insects. 

d. <S juv. Aola ; 15. 4. 87. Bill brown ; legs grey ; iris black. 
Food, insects. 

e. S juv. Aola ; 22. 4. 87. Bill browtj ; legs grey ; iris black. 

/. 2 • Aola ; 1 7. 4. 87. Bill brown ; legs grey ; iris black. 

ff, d ad. Aola ; 17. 4. 87. Bill black ; legs brown ; iris black. 
Food, seeds* 

4. juv. Aola; 2. 5. 87. Bill brown; legs brown; iris dark 
grey. Food, grasshoppers. 

t. d juv. Aola ; 2. 5. 87. Bill pale brown ; legs pale brown ; 
iris dark grey. 

4. (S ad. Aola ; 3. 5. 87. Bill black ; legs gr^ ; iris dark 
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/. S ad. Aola ; 6. 6. 87. Bill black ; legs grey ; iris black. 

m. c? ad. Aola; 4. 7. 87. Bill black; legs grey; iris black. 

n. 2 ad. 7 Aola; 7.7.87. Bill black; legs grey; iris brown. 

0 . (S ad. Aola; 11. 7. 87. Bill black; legs light brown ; iris 

black. 

The young male resembles the adult female, but has the yellow 
of the outer axillaries indistinct or absent and the yellow of the 
under tail-coverts and flanks much paler. 

As the young male becomes adult the whitish colour of the throat, 
lower breast, and belly becomes yellow and the pectoral zone becomes 
of a deeper brown and more defined. 

42. CiNNYRFS FUENATUS. 

Cyrstostomus fremtm (S. Miill.), Salvad. t, c. ii. p, 265. 

a, d ad. Aola, Quadalcanar ; 20. 6. 87. Bill black ; legs 
black ; iris black. 

43. Myzomela sharpki, sp. n. (Plate X. fig. 3.) 

a, c? ad. Aola, Guadalcanar ; 4. 7. 87. Bill black ; legs olive ; 
iris black. 

Forehead dull black ; occiput, neck, and back olive -yellow ; rump 
and upper tail-eovcrts rufous olive. Wing-coverts, quills, and tail- 
feathers blackish edged with olive-yellow, primaries with the upper 
half of the inner web edged with white. Cheeks and throat dull 
black ; neck and upper breast same as back ; rest of the under 
surface yellowish buff. Quills below grey edged with white, tail- 
feathers grey. 

This species is ejuite unlike anything hitherto described, and 1 
have named it in honour of ray colleague Mr. Bowdler Sharpe. 

Total length Trl inches, eulmen 0'85, wing2\’», tail 1*8, tarsus 0*9. 

44. DiCjEUM .ENEITM. 

Diaeum ofneum, Jacq. & Pucher. ; Salvad. C c. ii. p. 280 ; Sharpe, 
/. c. pt, xvii, pi, 

a. c? ad. Aola, Guadalcanar ; 5.7.87. Bill black; legs black; 
iris black. 

45. Erythrura trichroa. 

Ery thrum tHchroa (Kittl.), Salvad. t, c. ii. p. 442, 

a. S imm. Aola, Guadalcanar ; 9. 6. 87. Bill black ; legs 
pale brown ; iris dark brown. 

b. 2 ad. Aola, Guadalcanar; 30.6. 87. Bill black; legs 
light brown ; iris dark brown. 

e-e. d, 2 2 Guadalcanar; 5. 7. 87. Bill black; 

legs light brown ; iris black. 

2 Guadalcanar; 6. 7.87. Bill black; legs light 

brown ; iris black. 

The adult male differs from the young male and females in 
having the forehead and cheeks brighter azure-blue and the whole 
upper and under surface much brighter green. 
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46. Lamprocorax grandis. 

Lamprocorax grandisy Salvad. ; Salvad. t, c. ii. p. 462. 

a. S ad. Aola, Ouadalcanar ; 30. 5. 87. Bill black ; legs black ; 
iris red. 

b. 2 Aola, Guadalcanar; 14. 7. 87. Bill black; legs 

black; iris red. 

c. 2 ad. Aola, Guadalcanar ; 28. 7. 87. Bill black ; legs 

black ; iris red. 

L, minor has been accidentally figured by Mr. Sharpe (r. c.) under 
the name of Lamprocorax grandis. 

47. Mino kreffti. 

Mino Icreffti (Sclater) ; Salvad. t. c. ii. p. 469. 

a. iS ad. Aola, Guadalcanar ; 16. 4. 87. Bill and skin round 
eye yellow ; legs yellow ; iris yellow. 

b. 2 ad. Aola, Guadalcanar ; 20. 6. 87. Bill and skin round 
eye yellow ; legs yellow ; iris yellow. 

48. Macrocorax woodfordi, 

Macrocorax wood/ordi, Grant, P. Z. S. 1887, p. 332. 

a. 2 «d. Aola, Guadalcanar; 18.4.87. Bill white with black 
tip ; legs black ; iris greyish brown. 

b. 2 ftd. Aola, Guadalcanar; 19. 4. 87. Bill white with black 
tip ; legs black ; iris greyish brown. Food, fruit and seeds. 

c. Ad. Aola, Guadalcanar; 3. 5. 87. Bill while with black 
tip ; legs black ; iris dark grey. Food, fruit and insects. 

d. 2 ad. Aola, Guadalcanar ; 7. 87. Bill white with black 

tip ; legs black ; iris dark grey. 

e. (S ad. Aola, Guadalcanar; 16. n. 87. Bill white with black 
tip ; legs black ; iris dark grey. 

/. d ad. Aola, Guadalcanar; 25. 5. 87. Bill white with black 
tip ; legs black ; iris dark grey. 

g-h. d 2 ad. Aola, Guadalcanar; 4. 6, 87. Bill white with 
black tip ; legs black ; iris dark grey. 

t. ^ ad. Aola, Guadalcanar ; 6. 6. 87. Bill white with black 
tip ; legs black ; iris dark grey. 

k. (S ad. Aola, Guadalcanar; 17.7.87. Bill pinkish; legs 
black ; iris dark grey. 

L 2 ad. Aola, Guadalcanar ; 10.8.87. Bill white with black 
tip ; legs black ; iris grey. 

m. 2 ad. Aola, Guadalcanar ; 12.8.87. Bill white with black 
tip ; legs black ; iris grey. 

n. Ad. Aola, Guadalcanar ; 25. 8. 87* Bill white with black 
tip ; legs black ; iris grey. 

o. 2 ad. Aola, Guadalcanar; 31. 8. 87. Bill pink with black 
tip ; legs black ; iris dark grey. 

All the series agree well with the type and the sexes are entirely 
similar. 



1888.] BIRDS OP THE SOLOMON ARCHIPEL/160. 199 

49. Ptilopus solomonenbis. 

Ptilopu9 solomonensis, G. R. Gr. ; Salvad. t, c. iii. p. 50 ; Sharpe, 
in Gould’s Birds of New Guinea, pt. xix. pi. 

fl. $ imm. Aola, Guadalcanar; 6.5.87. Bill black ; legs red; 
iris yellow. 

This bird is almost identical in every particular with Gray’s type, 
which is also an immature female. The general colour is entirely 
green, except parts of the belly, flanks, and under tail-coverts, which 
are yellow, and the tail and primaries, which resemble those of the 
adult. 

50. PtILOPUS LEWIBl. 

Ptilopus lewisi, Ramsay ; Salvad. t. c. iii. App. p. 556 ; Sharpe, 
in Gould’s Birds of New Guinea, pt. xvii. pi. 

a. 9 juv. Aola, (iuadalcanar ; 6. 5. 87. Bill black ; legs red ; 
iris yellow. 

b. 9 *^d. Aola, Guadalcanar ; 8. 5. 87. Bill yellow ; legs red ; 
iris yellow. 

c. ad. llovatu, Guadalcanar ; 20. 5. 87. Bill yellow ; legs 
red ; iris orange. 

ffy c. f\ 9 ftd. Aola, Guadalcanar; 30. 5. 87. Bill black; legs 
red ; iris yellow. 

51. pTILOPrS .SIJPKRBrS. 

Piihpm sifptrbus (Ternm.), Salvad. /. c. iii. p. 6. 

cT ad. Aola, Guadalcanar; 1. 6. 87. Bill black ; legs red; iris 
yellow. 

52. GlOBICEKA KUIK.I LA. 

Varpophaya m^yula, Salvad. : Salvad. t, c, iii, p. 79. 

a, cf ad. Aola, Guadalcanar ; 25. 5. 87. Bill black ; wattle 
red ; legs red ; iris red. 

53. Carpophaga brenc hleyi. 

Carpopkaga brenchleyi, G. R. Gr. ; Salvad. f. c. iii. p. 90. 

a. Ad. Aola, Guadalcanar; 1. 6.87. Bill black; legs car- 
mine ; iris carmine. 

A specimen of this little-known species was obtained and agrees 
well with Gray’s type in the Natural-History Museum. Mr. Wood- 
ford says that this is the commou species of the island. 

54. Txjracosna crassirostris. 

Turacoena crassirostris, Gould; Salvad. t, c. iii. p. 131. 

a. $ ad. Aola, Guadalcanar ; 11.5.87. Bill and skin round eye 
carmine ; legs bright red ; iris bright red. 

5. c? ad. Aola, Guadalcanar; 30.5.87. Bill carmine; legs 
carmine ; iris reddish brown. 
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55. Macropygia rufocastanea. 

Macrojpygia rufocastaneay Ramsay ; Salvad. t, o. iii. p. 149. 

G. $ ad. Aola, Guadalcanar ; 5.6.87. Bill black; legs red; 

iris orange. 

5. $imm. Aola, Guadalcanar; 10. 6. 87. Bill black; legs 
red ; iris brown. 

c. 5 ad. Aola, Guadalcanar ; 24.6.87* Bill black ; legs dull 
pink ; iris reddish brown* 

These specimens agree well with Ramsay’s description of the 
species, the adults exhibiting the curious bifid feathers of the 
upper breast and sides of the neck and reminding one of certain 
species of Ptilopus, The young birds do not exhibit this peculiarity, 
and as the black bases of tlie feathers are hidden, the breast is a 
uniform deep cinnamon-rufous, instead of having the appearance 
of being spotted with black. The male which came in Mr. Wood- 
ford’s first collection (see P. Z. S. 1887, p. 332) is not an adult but 
a young bird. 

56. Phlogcenas solomonensis, sp. n. 

a, S ad. Aola, Guadalcanar; 17. 8. 87. Bill black; legs car- 
mine ; iris brown. 

Forehead dark ashy grey ; back and sides of the neck ashy black ; 
occiput, middle of the neck (paler), back, rump, greater wing- and 
tail-coverts, and outer secondary quills dark chocolate washed with 
purple. Lesser and median wing-coverts dark glossy purfile. Rest 
of the quills dark brown and tail-feathers dark brown washed with 
chocolate-maroon, except the outer three on each side, which are 
darker and terminated by a light reddish band. Cheeks, throat, 
and breast dull ashy grey, becoming lighter towards the belly and 
succeeded by a zone of iridescent dark brown leathers. Rest of 
the belly and under tail-coverts chalky reddish brown. Axillaries 
and under wing-coverts dark brown, the latter with a few light red 
feathers. Quills and tail-feathers below dark brown ; the upper 
edge of the inner web of the primaries and the ends of the tail- 
feathers reddish. 

This species, though nearly allied to P, johanncBy Sclater (P. Z. S. 
1877, p. 112, pi. xvi,), is altogether a darker bird, the latter having 
the breast whitish grey, and the occiput, back, &c, washed with olive 
instead of purple. 

No doubt Mr. Ramsay is correct in his supposition that P, jokmntey 
the types of which are before me, comes neither from the Solomon 
Islands nor New Hebrides, but was obtained by the Rev. G. Brown 
in New Britain, whence specimens have since heen brought. 


P, solomonensis 
P. johannofy types 


{ 



Oulmen. 

w^. 

Toil. 

G^amu. 


in. 

in. 

in. 

in. 

^ • • • ■ 

•75 

4*5 

2*4 

1*1 

<J .... 

•68 

4-4 

2*8 • 

1*0 

$ .... 

•67 

4-35 

2*8 

10 
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57. Phlogcenas, sp. inc. 

a. d* Juv. Aola, Guadalcanar ; 30.5.87. Bill brown; legs 

brown ; iris brown. 

d, 6 juv. Aola, Guadalcanar ; 30. 5. 87. Bill brown ; legs 

brown ; iris dark brown. 

c. d juv. Aola, Guadalcanar ; 26. f). 87. Bill dark brown; 

legs brown ; iris light brown. 

These young birds probably represent an unknown species nearly 
allied to the JP. johiensk, from the young of which they differ in 
lacking the white superciliary streak. They are evidently of the 
species referred with doubt by Mr. Ramsay (R L. S. N. S. Wales, i. 
p. 374) to Chalco 2 }haps murgariihtB^ D*Alb., Salvad. 

58. Chalcophaps stephani. 

Chalcopha^is stephani (Pucher. et Jacq.); Salvad. /. c. iii. p. 178. 

a. 9 ad. Aola, Guadalcanar ; 6. 5. 87. Bill yellow ; legs 

red ; iris brown. 

b. nd. Aola, Guadalcanar; 31.5.87. Bill yellow; legs 

red ; iris brownish red. 

c. r? ad. Aola, Guadalcanar; 27. 6.87. Bill yellow; legs 

red ; iris brown. 

The female differs from the male only in having the frontal half 
of the head dark ash-grey instead of white. 

59. Megapodius hrenchleyi. 

Megapodius brenchlcyh (t. R. Gr. ; Salvad. e. iii. p, 240. 

a, 9 ad. Aola, Guadalcanar ; 9. 4. 87. Bill yellow ; legs 

black ; iris brown. 

5, c, 2 J ad. Aola, Guadalcanar ; 19. 4. 87. Bill yellow ; 
legs black ; iris reddish brown. 

d. Pull. Rovatu, Guadalcanar; 24.5.87. Bill brown; legs 
brown ; iris brown. 

e. Ad. Aola, Guadalcanar; 27. 5. 87. Bill gamboge; legs 
olive-brown ; iris reddish brown. 

/. c? ad. Aola, Guadalcanar ; 7. 7. 87. Bill yellowish brown ; 
legs olive ; iris reddish brown. 

60. EsACUS MAGNIROSTRIS. 

Ortkorkamphus magnirostria (GeofFr.) ; Salvad. t. c, iii. p. 290. 

a, $ ad. Aola, Guadalcanar ; 9. 6. 87. Bill black ; legs 

yellow ; iris yellow. 

61. NvMKNIXJS VARIEGATU8. 

Ntmenna variegatus (Scop.), Salvad. t, c, iii. p. 332. 

a. J ad. Aola, Guadalcanar ; 26. 4. 87. Bill black ; legs 

grey ; iris dark brown. 

6* rf ad. Aola, Guadalcanar; 14.5.87. Bill black; legs 

olive ; iris black. 

c. $ ad. Aola, Guadalcanar; 13.7.87. Bill black; legs 

pearl^grey ; iris dark brown. 
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62 . Demiegretta sacra. 

Demiegretta sacra (Gmel.), Salvad. t. c. iii, p. 345. 

a. (S ad. Rubiana; 10.3.87. Bill grey; legs yellow; iris 
yellow. Food, fish. 

A very fine adult male, with the crest and dorsal plumes long and 
well developed, the latter extending beyond the wings, and the bill 
seems unusually large and strong, the culmen measuring .3*6 ; post- 
femoral powder -down patches largely developed. 

63. Butorides javanica. 

Butoroides Javanica (Horsf.), Salvad. t, c, iii. p. .359. 

a. c? juv. Aola, Giiadalcanar ; 19. 4. 87. Bill black ami yellow ; 
legs olive ; iris yellow. Food, fish. 

b. d imm. Aola, Guadalcanar ; 0. 5. 87. Bill black and 
yellow ; legs grey ; iris yellow. 

64. Ardeiralla woodfordi, sp. ii. 

«. 5 nearly ad. Aola, Guadalcanar; 5.7.87. Bill straw- 

colour, with black streak on tip ; legs olive ; iris yellow. 

6. d imm. Aola, Guadalcanar; 15. 7.87. Bill above black, 
below grey ; legs light brown ; iris yellow. 

c. $ ad. Aola, Guadalcanar; 30. 8. 87. Bill above brown, 
below yellow ; legs grey-brown ; iris yellow. 

Total length. Oulmen. Wing. Tail. Tai^iis. 


in. in. in. in. ni. 

0 18-4 3 1 7*4 2*7 27 

b 18-5 3-1 7*5 2-7 2*7 

e 18-4 3*1 7*6 2*6 2*7 


Char. Adult female (spec. c). Head ashy black, fading gradually 
into the dark chestnut-rufous of the neck, back, and wing-coverts. 
Bump and upper tail-coverts dusky, fringed with cinnarnon-rufous. 
Quills and tail-feathers ashy black, like the head. Superciliary 
streak and cheeks chestnut. Throat and neck flecked with dark 
shaft-spots. Whole under surface of the body cinnamon-rufous, 
becoming more cinnamon and less rufous below the breast. 
Axillaries whitish buff, under wing-coverts cinnamon and chestnut. 
Quills below ashy black. The long loose upper wing-coverts exceed 
the length of the wings by one inch. 

Specimen a differs from the above in the following particulars 
only : — Some of the feathers of the bead have still light transverse 
margins ; the upper wing-coverts are light cinnamon, with dusky 
V-sbaped subterminal markings ; the quills are still edged with 
buff, and the outer secondaries are light red with a subterminal 
dark brown spot edged with buff. 

Young mule (spec. 6). Head ashy black, rest of the upper 
surface dark reddish brown and blackish, all the feathers being 
fringed with pale buff. Basal half of the wing-coverts ashy black, 
eac£ feather terminating with three parallel bars of djutamon-rufous, 
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dark brown, and pale bufF. Rump and upper tail-coverts dark ash, 
fringed with white. Quills and tail-feathers ashy black, with buff 
margins. Checks and under surface of the body cinnamon, paling 
into dirty white below. The feathers on the throat and neck 
streaked and spotted with dark brown. Axillaries whitish, under 
wn’ng-covcrts dark grey mixed with buff. Quills below ashy black. 

So far as I have been able to ascertain, this species stands remote 
from anything that has hitherto been described, and the most 
nearly allied species appears to be A. flaviaoUia, The adult male 
probably resembles the female described above, but is of a somewhat 
darker colour on the upper surface. 

6o. Nycticorax mandibularis, sp. n. 

Nycticoj'ax manillenaist Ramsay, Proc. Linn. Soc. N. S. Wales, 
vii. p. 39 (iiec Vigors), 

a. cT imrn. Aola, Guadalcanar ; 20.4. 87. Bill above black, 
below yellow ; legs yellowish green ; iris yellow. Food, fish. 

b. 0 irnm. Aola, Guadalcanar ; 2. 5. 87. 33ill above black, 
below yellow ; legs olive ; iris yellow'. 

r, 9 Aola, Guadalcanar ; 8. 5. m 7. Bill above black, 

below yellow ; legs olive ; iris yellow. 

(L V i'd. Aola, Guadalcanar ; 2.'). .5. 87. Bill black, base of 
lower mandible and skin of eye^ yellow ; legs yellow; iris yellow. 

Char, Female adult (specimen d). Head and cre.st black ; rest 
of the upper surface, quills, and tail-feathers dull chestnut. Rump 
and upper tail-coverts rather brighter. An indistinct chestnut 
siqierciliary streak. Checks neck, breast, and tlanks briglit chestnut ; 
throat, belly, and under tail -coverts white. Axillaries chestnut, 
edged with pale chestnut. Quills and tail-feathers below light 
rufous grey. The ere.st is as \ct unadorned with white feathers 
(see Ramsay’s description). 

Young male (specimen </). Head black, each feather with a 
longitudinal shaft-streak of buff ; rest of the upper surface reddish 
brown, each feather darker towards the extremity and ending in a 
rufous-buff coloured spot. Cheeks, neck, breast, and flanks dirty 
cinuarnon; throat, belly, and under tail-coverts whitish, each feather 
with a dark brown longitudinal band down one or both edges, most 
strongly developed on the throat and upper breast. Quills and tail- 
feathers below light rufous-grey, shading into darker and terminating 
iu a dull buff spot. 

This species occupies a somewhat intermediate position between 
N. manillensia and JV. ealedonicus, being perhaps most nearly allied 
to the latter. It is easily distiuguished from both by its smaller 
size and much smaller bill, it resembles the former in having the 
breast and neck chestnut, but differs in having the throat white* 
It is at once distinguished from the latter by the absence of the 
white superciliary streak so strongly developed in AT. caledonicua, 
£veii the young of these two species may be readily distinguished, 
for the new bird is generally darker and has the shaft-streaks and 
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spots on the feathers of^^the upper surface rufous-buff instead of 
ivhitish yellow. 


Total length. Oulmou. 

Wing. 

Tail. 

Tarsus. 


in. 

in. 

in. 

in. 

in. 

N, mandibularis | ^ * 

( imm.. 

. 18-5 
. 180 

2-9 

2-10 

9-9 

9-7 

3-7 

3-6 

3-3 

31 

i\r. caledonicus, d ad 

. 19*5 

3*5 

11-5 

4-1 

3-3 

N, manillensis 

. 21-0 

3*6 

12*6 

4-8 

3-8 


66. Sterna longipennis. 

Sterna longipennis, Nordm. ; Salvad. t. c, iii. p. -ISO. 
a. (S ad, Rubiana; ^..3.87* Bill black; legs black; feet 
black. Food, fish. 


March 20, 1888. 

Henry Seebohm, Esq., F.Z.S., in the Chair. 


The following papers were read : — 


^ 1. Note on the Classification of the Ranido!, 

By G. A. Boulenger. 

[Recoivod Februanr 10, 1888.J 

When revising the arrangement of the tailless Batrachians for the 
second edition of the British Museum Catalogue (1882), I had very 
great difficulty in dealing with the subdivision of the large family 
Ranida. I had to abandon the Platy- and Oxydactyle character as 
a generic one, finding that, to say nothing of the com})lete inter- 
gradation which destroys its usefulness as an artificml character, it 
did not, by itself, express affinity, and that in consequence satisfac- 
tory series could not be formed upon the degree of dilatation or 
acumination of the digits. As an instance, 1 may refer to Ranm 
malaharica, galameneie, macrodactyla, and lateralis, which are 
unquestionably very intimately related to such forms as constitute 
the platydactyle group Mylorana of certain authors (R. erythrofa, 
temporalis, cnalconota, dre*), and yet are more ^ oxydactyle * than 
Rana maerodan, kuhlii, and many others which have by alt authors, 
and very justly, been regarded as true Ranm. I cannot see that the 
union of all these species, however numerous, under one genus, 
Rana, presents any serious iuconveuience. On the contrary, the 
systemadst should form well-defined genera, regardless of the 
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number of species they may embrace ; by so doing he firstly facili- 
tates identification, for the student has a right to expect, when using 
a synoptic work, to get at the name of tlie genus before that of the 
species ; and secondly, he more correctly expresses the continuity 
and breaks in the series of forms as exist in Nature at the present 
period. This mode of treatment has therefore both a practical and 
a philosophical bearing. 

My arrangement has not met with general acceptance. As for 
myself, I have not lost sight of the question during the six years 
tliat liave elapsed since the publication of my classification, and I 
have, on different occasions, taken up the matter again in the hope 
of finding characters upon which to subdivide t)»e genus Uana^ 
but without success; and I am now rnoie tlian c\er convinced that 
it is a natural association. This eonvdetion has been confirmed 
l)V a discovery ])nbli^hed by Peters (Reise u. MosKamb. iii. 1882). 
siiortly after tlie issue of the British Museum (’atalogue. He found 
that tlu‘ digits of most of lii.s Pohjpedatinte differ from those of the 
Rffnitue by the presence of a small additional )>haianx between the 
uldmate and what is normally tlie penultimate; tiie number of 
[dialanges heong d, 3, 4, 1 in the foie limb, and 3, 3, *4, 5, A in 
the iiind limh, instead of 2, 2, 3, 3 anti 2, 2, 3, 4, 3. After testing 
the constancy of this character, I fully endorse Peters’s view as to 
its taxonomic importance ; it aflhmls a far better character for separa- 
ting Uhaeophants from Rarut than does the presence of a web 
between tlie fingers. Ami 1 find, with satisfaction, that all the 
s'fH'cies refer! ed by me, from autoptic examination, to the genus 
Ranu have tin* normal phalanges irrespective of the presence or 
ab-^eiice or size of tlie digital expansions. Two sjiecies which were 
foniH'iIy unknown to me, hut of which specimens are now in the 
Museum, viz. Ifpla 6ucr(/eri,Schleg,, and Theloderma fc//roAW//i,Tsch. 
{=^Polypedates Gthr.). must, in spite of their free fingers, be 

referred to Uhacophorus, I also find that (hsaina^ though oxydac- 
tyle, and tluTcfore placed by Peters in his Raninm^ has the additional 
phalanx like its close ally ilyiambates ; and that the genus Lmlus, 
as hitherto defined, is unnatural, the species opisthorhodm, Gthr., 
ailvaticus^ Blgr., fuacuSy Blgr., sa.vicoia, Jerd., and doubtless also 
sarasimrumy F. Mull., all from Southern India and Ceylon, 
standing in the same relation to liana as the typical Isali to 
Uhacophorus, For these species, characterized by the uormal num- 
ber of phalanges, 1 propose the generic name Micrixalus, Con- 
sidering the iiiiporlance of the character discovered by Peters, I 
would suggest the divi»ioii of the RanitUe into two groups, that 
which is characterized by the additional phalanx embracing the 
following genera : — 

CassinUy Gir., Hylambates^ A. Durn., Rappiuy Gthr., MegalUsa^ 
Iu8f Gthr., UhacophoruBy Kuhl, Chiromaniis, Ptrs., Lralus, Tsch., 
and Nyciixalusy Blgr, 

The following figures show that the character upon which these 
two groups are based is readily ascertainable. 
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ON THE CLASSIFICATION OF THE RANIDJS. 


[Mur. 20, 


]. 







1. Finder of Hharophortts TnaHmua. 

2. Finder of liana afykana,. 

a. Upper view, h. Side view, a\ Skeleton. 


I seize this opportunity to remark that the genus PhjllobateB, 
Bibr., is a Ranoid, closely allied to and intermediate between //y/- 
iwaluSf Espada, and Proatherapis, Cope — differing from the former in 
the free toes, and from the latter in the notched tongue. The 
pectoral girdle of the tyj>e specimen of Phyllohatea hicolor^ Bibr., as 
well as of a specimen of P. melanorhinusy Berth., has been kindly 
examined at my request by Dr. Moequard. That genus includes 
the following five species : — P. hicolor, Bibr., limbatus, Cope, mel- 
anorhinuSj Berth., trinitatis, Garm., and trilineatus, Blgr. 

There probably exists, however, a group of Cystignathoids 
answering to Cope’s definition of Phyllobat^s (Journ. Ac. Philad. 
vi. 1866, p. 96)— that is, Hylodes without vomerine teeth, which 
would bear the name SyrrhopuB^ Cope (Am. Nat. 1878, p. 253), 
and include MalachylodeSt Cope, and Hypodietyon^ Cope. Not 
having seen examples of any of the following species, I only suggest 
that they may be united provisionally under the term SyrrAapus, 
and with the generic definition given on p. 195 of my Catalogue : — 
8> mamockiif Cope, leprua, Cope, eyattynaihaideif Cope, verrucipea^ 
Cope, yuttulaius, Cope, Aylaformis, Cope, ridena, Cope, ehakeust 
Ptrs., and verruculatua, Ptrs. 
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.2. 1 )(’W(*nj)tions of sixteen new S|)eei(‘s of SluOls. 

Ky G. 15. Sowiutin, F.Z.S., IM. S. 

[lvccoi\0(l Fcbrujir^ 0, IS88. | 

(Plalo XI.) 

JiiviA SMiT[H, s|). nov. (Plate \T. tip;. 12.) 

L. tesfa svfjohllfjtfr orafa, lcnt(^r iu/fafa^ tcnuJsy nlha ; cosfia rirr. HI. 
rofurif/atisy tnctflof n’trr vlcvati'i^ /rr instate un^lulalis inslnirta ; 
area ant tea meftiof ritcr cloinfalajrvilar (\n'aval(i^ rncjnsu-plintta ; 
(turicahs antiris pat vis, dedivihas, post ids mayms ; area car- 
(Una! is ej'cavatu. 

Larn}. tat, .■) I witlnn. 

IJah, Japan. 

Iteseinhlinp: in form L, ereavafa, hut very d(‘ci(JeclIy rihhi'd. The 
auiiehs, cardinal area, and anterior lunule are nnieh tlu* same as io 
the ‘>ii>;antic Japanese sp(‘eies de‘<crihed by me in the Society’s ‘ Pro- 
e(‘ediii^s ’ for 188d ( L. yallat/i)^ hut that species is smooth, evceptini; 
at the sides, and not s<i iidlated. 

’Idle size of tlie onl> specimen known of this inferestiiuz; new sficcies, 
which forms part, of inir National Collection, is small as compared 
with Ij. (weavafa ; hut ahhnnph it has niindi the look of a full-u;ro\Mi 
shell, it is impo.ssihle to say th it it nnp;ht not attain to the size iwen 
of h goJiaih. 1 Inne, howe\er, no doubt that it is speeitically 
ihstinct. 

lilMA CONTI NTHK \, sp. iiov. (l^latc XI. H*;. 2(1 ) 

li. testa rotiuide ttah(lHJarmis\ oh/iqiiay tat a, comprcssfif tenaiasruta ^ 
satipellurida, ereratea-atha , raa^eatnee fasro maltifa^enita,, 
ephtermlde ferr a (jinva indata ; la minis nnmerosis, roricrntrid't, 
pantm eltcatis, fusco augnste marginattSj ct vosfis angastis 
eirc, 8(1, conjertissimis, complanatis^ interrupt is, sutirngos/s^ 
partim divariratis, superne attennafis, interslit lisijne niinu- 
tissime vrenatutis et pmivluraf is sra/pta ; area cardinahs 
angu'<ta, mediocriter eararata ; aiairnlis paiviasrnlis, fere 
(equatihvs, anticis pbeatis^ rolnnde injtejis ; paqina interna 
lutiday cicruteo-alhay margine externa minute cre/uilata, ienuitcr 
ftiseo rircumdata. 

Long. ^10, wtfj, tat. 27 millim. 

IJnl). llonjjkonp;. 

A very distinct and ciiaracteri.stic species. It is l)road ami ratlicr 
flat ; the radiatinp; ribs are very narrow and close-set, and the 
interstices towards the umbones peculiarly punctured. The niirnc- 
rous concentric lamin® are but little raised, but they are rendered 
conspicuous by being edged with brown. 

Since the publication of the monograph of the genus Lima in the 
‘ Conchologia Iconica,’ the following species have been added : — 

L. zealandiea, Sowl>., Proc. Zool. Soc. IS/fJ, p. 7ol. 

L. goliatJi, Sowb., Pioc Zool. Soc. p, .‘50. 
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L, latoy Smith, Rep. on the Lamellibr. of the ‘ Chanen{ 2 ;er.’ 

L. tahitensis, Smith, ihifl. 

L* torresiann^ Smith, ibid. 

L. confusa. Smith, ihi(h 

L. laminifera^ Smith, ibid. 

//. (hinkeri^ STnith,=^*« 7 )omW/, Dunker, not of A. Adams, Sovverby, 
Conch. Icon. 1872. 

Malletia angulata, sp. nov. (Plate XI. fip;. IT).) 

M. tesfa ohlonga, compresasiuscufa^ vahle incvqvilatcra , ep'idcrmule 
cornea^ nitida wOuia ; antice breviusciila, posticc vlungata, 
Margo dorsi posticus rectvs anguinftts, avricuJatvs. Margo 
vent rails avfi(c ohVnpic arcuatvs^ posticc sinuatvs, Umhones 
IcvUcr prominerftes, acufiasculi, Cardine rectilineo^ angmto, 
dcniihvs fimieiosis winufis inslrvcto, Ligamentum longum 
angvstissnnvm^ nigro-fnscvm. 

Diam. antcro-post. 20, nmho no-mar g, \4'nnUim, 

IJah, Bay of Ben»:al, 200 fath. 

Of the few species known of this rare ^enus, the present is one of 
the mo-^t striking. It is distinguished from its congerers chiefly by 
th<‘ r<‘markahle sinuosity of the posterior side, forming an angular 
auricle at the dorsal margin, and a broad lobe at the posterior 
e.xtrernity. The binge is the same as in other species of the genus, 

Cypr^a htjngerfordt, sp. nov. (Plate XT. figs. l-,3.) 

C. testa pyriformi, solida, I at ay depressiasculoy politissmay in 

* parte dorsali gnseo wfenvptim trifasciatay macuHs minutisy 
pallidisy /uscisy conjluentibus leniiginosa ; spira immersdy ennea- 
vivscnlay inconspirua ; lateribus latis, hasibvsquc flavesrente 
lacteisy macvlis fuscisy rmmerosiSy rotundatisy siipernemargmatis ; 
hast conraviuscu/a ; margine columellari 20, concoloribusy partnSy 
tenailer prodvetisy basalihvs majoribuSy obliquisy instructo ; 
margine cjcterno superne incurvo, dentibus 24, brevibus, regu- 
larihus munito. 

Long. diam. 24, alt. 10 miliim. 

Halt. Japan ? 

This shell (which is in perfect condition) was purchased in Japan 
some years ago by Dep.-Surgeon-General R. llungerford, but he 
had no guarantee that it was taken in Japanese waters, and, so far as 
1 know, no other specimen has been discovered. It is a species not 
likely to be confounded with any other. It is ])yriform but rather 
depressed, and quite unlike C. pxjriformh ; the greyish bands 
crossing the back give the idea of a young shell that has not got its 
full colouring, but its sides are thickly enamelled, showing it to be 
thoroughly adult. The spots bordering the lateral enamel are 
unusually high towards the back of the shell, leaving the margins and 
base of a plain cream-colour. 

CoiATMBELLA FTLBYI, Sp. HOT. (Piste XI. figS. 8, 9.) 

C. testa fusiformiy fasea ; maculis nlhidis irregvlariter aspersa ; 
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zona anyustUy alhidn^ inlerrapta^ infra medium cincta. Spira 
data, acuminata ; sutura impressa ; anfractus ] I , Icviter con- 
vexi ; prhni politi, simphces ; scquentcs \, costis Iccvigatis, 
rotandatis instructi ; cccteri Uerigati, subtiHadme striati et 
ohVupie mallenti ; ultimas vlx oentricosus, spirarn teviter superans, 
infra medium valde. contractus, oblique sulca/us, in caudam brevem 
recurvam desinens, el canafem aperluraleyn formans. Aperfura 
ovato-ohlonga, spirant subtequans, faure palhde violacea ; colu- 
mella, pollta, albida, fusco tinda, suprruc plica unica, mtnuia, 
euro a tarn unit a, ad medium angxilata; labrum a cut am, cwtus levilcr 
incrassatum, intus subobsolete liratum. 

Long, ,‘K), maj, lat^ 12 millim. 

llab» South Sea ? 

A fine luindsorne species, one of tlie lar^rest of the genus, and 
entiiely different from any hitherto known or d ‘scribed. 1 found two 
perfeet specimens of this species in the collect on of the late Mr. J). 
Filhv of Hamburg with a label “South Sea,” hut even this indefinite 
locality IS not to he lelied on. The largest of the two, which 1 
have taken for the Upe, forms part of the gift made by Mrs. Fillivlo 
th(‘ IJamhurg Museum. The second specimen is about 27 millim. 
in lengtli, and of the same form, proportions, colour, and markings 
as the tvjie. 

CoUALLIOPHlL\ TURRITA, Sp. UOV. (Plate XI. fig. 11.) 

C, te,sta elongafa, turrila, albida, palhde roseo tincta, Spira 
perelata ; anfractus V, leutr accresventes, convexi, obscure 
anguhtti, subobhque plicati { pli( ts rotandatis, confertivsndis), 
nbique spiraliter dense squamosa Urati ; anfr. ulfimus parvus, 
rotundatus, infra medium contractus, ct aliquanto productus, 
Apertura ovata ; columella infra medium acute uugulata ; can- 
ali brevissimo ; labrum erenalatum. 

Long. 2.'h maj. diatn, 9, apart, long. G, lat. 4 millim. 

1 1 ah. Mauritius. 

A very uariow' turreted species, with a small mouth, long spire, 
and ribbed, .scabrous, slightly angular whorls. 

Thochus t^^iBBULA?) PONSONBYi, sp. MOV. (Plate XI. tig. 5.) 

T. testa subylobosa, angusie umbilicafa, tenuiuscula, pallida, ad 
basin fusco maculata. Anfractus ft, coneexi ederiter accre- 
scentes ; primi 2 haves ; caderi angulati, ad angiilum serie 
tuberculorurn coronati ; supra angulum spiraliter trisulcati ; 
infra obscure Urati. Anfr. ultimas inflatus, superne sene 
tuberculorurn {virc. 12) coronatus ; infra corona uniliratus ; 
ad basin convexus, ventricosus, rotundatus, liris (circ. S) acutius’- 
culls instructus. Apertura semilunaris ; columella ienuiter 
callosa, superne contract a, infra medium turyidula. 

Alt. ld;l, diam. 14, apert. long. 9. maj. lat. 1 milUuu 

Hah. Port Elizabeth, South Africa. 

In the absence of the operculum it is im])ossible to say with 
certainty to what genus or section this species belongs, although 1 
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have little doubt it will prove a Uibhula, The base is unusually 
convex and ventricose, the spire rather shortly conical, and the 
upper angle coronated with rounded tubercles. The mouth is rather 
wide, and the umbilicus narrow. The spiral ridges on the base are 
rather close, and the upper ones distant. 

I have only seen a single dead specimen of this somewhat remark- 
able shell, which has been lent to me fur description by Mr. J. 
Ponsonby. 

Tuociitjs (ZiziPHiNus) ExauisiTUS, sp. nov. (Plate XI. figs, (i, 
7.) 

T. testa conica, coneesiuscula, profande umhUtvata, pafliffc 
oiireo-f asm, fusro undtiUneata, Ai/ractus decliven, /cvis- 
sime coHvexi ; ci/i(/idis numerosis, parvm elevatis ulmpic 

ornati ; sutara dislinctat plajiuto impressa ; anf)\ vltimus infernc 
obtuse anpvlatus ; bust eoncexiuscula, Apcitura subipfudrata ; 
columella rectiuscula^ leviier obltqua. 

Alt. 44, lat. 4 miUhn. 

A beautiful little species, encircled throughout with numerous 
raised brown ridges. 

Kngina angulata, sp. nov. (Plate XL fig. 10.) 

E. testa acumijiatO'fusiforrni, aUnda^ fulvo-fascmla ; spira lurriin^ 
ucutissirna ; anfractus 8, acute biangulatiy ruyoso-pUcali ct 
spirahter lirati ; ultimus spiraliler vutide Ural us, irregnlnriter 
plicatus, varicibus acutis muricatis bic illic irrcgulariter muuilus^ 
supente angulafus^ supra uugulum Icviter voucavus, Injra vou- 
vexiusculus, infra medium vulde contractus, in cavdam brerius- 
culem des incus, et canalcm apcrturalcm formuns, Apcrtuia 
parviuscula, angulata, intus dentato-costuta ; columella umpli- 
cata ; labrum avutum, crenulatuin. 

Long. 22, maj. ctiam. 124 millim. 

Ihib. Hongkong. 

Distinguislied by its crisply ridged angular whorls, and raised, 
rather sharp longitudinal ribs. 

Plkurotoma FUi/ioNi, sp. iiov. (Plate XI. fig. 17.) 

testa eUmgaia, anguste turrita, pallide grisea, longitudinaliter 
fvseo irregulariter sparsim sirigata, utrinque uigro-fusco tincta. 
f^pira elongatissiwa, acuta; anfractus 11, planato-declivcs, 
minutissime canceilati, spiraiiter conspicue albo tricannati, 
interdum lira inconspicua iulervunlc ; sutura vix impressa, linen 
fuse a notaia ; aifr. vltimus leviter convexvs, 7- 8 carinatus, ad 
basin mediocriter attenualns, et aliquanto productus. Apertvra 
elongato-avata, parva ; labrum baud profunde sinuatum ; canali 
brevissimo. 

Long. 2,'), maj. dienn. 7, apert, long, 7, lat. 2^ millim. 

Hub. Port Elizaheili, South Africa. 

(If this characteristic species I received some years ago several 
specimens in veiy worn condition from the Lape of Good Hope. 
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They were too imperfect satisfactorily to describe. Mr. Bairstow 
has now sent me a specimen in very fair condition, which, though not 
absolutely perfect, shows all the essential characters of the species. 

Pi.EUROTOMA BtiLOWT, sp. iiov. (Plate XI. fig. 16.) 

P. testa elongato-^fusiformiy utrinque attenuata, pura alba, 
uinfractus 1,‘i, primi 2 rotunde convexi^ polUi ; cccteri acute 
carinatiy vbique dense spiraliter liruti ; spira acutissima. yin- 
fractus ultimas leviter cotivejcus, ad basin valde contrartus et 
mu I to 2 ^ cod act us, Apertura ovata, sinu elongatOy anguslo emar- 
ginata , canali gmtlliy elonyato. 

Long, .'In, maj. dtam, JO. 

Uab, China Sea. 

A pure white, keeled, and closely ridged species of the typical 
form of 1\ bubylonicu, 

Tukrttella roblkta, sp. nov. (Plate XI. fig. IS.) 

testa curtUy soHdUy albida ; anfractus rnodice accrcscentesy 
convcjL'L, rotundaliy spiraliter regulanter 7 lirati ; Itris acutis ; 
sutara impressa ; anfr, ultimas 'iubventricosusy rotundatuSy liris 
16, ad ba,siu minor thus, uipertura subcircularis ; 
crvnalata ; columella percrassa. 

Long. 20, maj. diam. 1,% upert. long, 63, lat, 6 millim. 

JJab. ? 

A remarkably short, solid, sharf>ly lirnte species. Specimen at 
present unique. 

Cassis cernica, sp. nov. (Plate XI. fig. 19.) 

(1 testa ovato-ohhngay lavis, polifa, fulvescente lactea; macuUs 
J'ascis iiaUidiuscvtiSy oblonyo-quadratis, sejc-fasciatim disiwsitis 
picta, Spira data, ad opicem acutiasculay fusca ; sutura 
impressa; anfractus 6, convexi, rotundati ; idlimus elongatus. 
Apertura oblonga ; faace leevi ; labram arcuatumy mediocriter 
inerassatum, antice dentatum ; maryine e,cterno leviter reflexo, 
fusco vivide notato ; columella callosa, polita, basin versus plicata. 

Long, .12, maj, lat, 17 millim, 

Jfab, Mauritius. 

Among several specimens of this pretty little species recently 
received from Mauritius there is some variation in form, one or two 
of them being stouter than the type. The smallest specimen is 
23 niillini, in length. There is but little variation in the colouring. 

Helix boxalli, sp. iiov. (Plate XI. fig. 13.) 

H. testa globoso-depressa, anguste sed pro/unde umbilicata, fusca, 
fascia nigra pallido marginata ad periphertam cincta ; spira 
depressa; anfractus 54, primi 2^ rotunde convexi, poliii; 
cccteri planato convexi, granulis minutis, aculeatis, et pilis erect is 
regulariter et denbe scahrati ; sutura impressa; anfr, ultimus 
subacute angulutus, supra angulum planato-convexus, infra sub- 
inflatus, Apertura latiuscula, subrotundata, vix obliqua, intus 
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violacea^ polita, zona externa transmeante et limbum at tinge nie ; 
peristoma expansum ; margine dextro tenue, leviter rejiexum ; 
columellari leviter incrassatum, roiunde reflexum, umbilicum 
pariim ohtigente, 

Diam, .S2, alt, 15, apert. long. 15, lat. 13 millim. 

Hah. Mindanao. 

A species of very distinct character. The whole surface (excepting 
that of the nuclear whorls) is covered with prickly granules, sur- 
mounted by short, erect bristly hairs. Otherwise the shell is some- 
what like H. succincta (II. Adams) of the Isle of Formosa, but with 
a more depressed spire and ventricose base. 

A single 8|>ecimen was brought by Dr. Ilungerford from the 
Island of Mindanao. The shell is in perfect condition. 

Helix cyclostremoides, s]). nov. (Plate XI. fig. 14.) 

H. testa late et perspective umbilicaia, depressoy sordide albuy ubique 
corrugata ; spira concavo-depressa ; anfractus 5, celvriter 
acrrescentes ; jtrimi2 haves, fusco tincti ; ca teri coficavi, carina 
elevata serrulnta marginati ; vltimus acute trivarinatus ; curinn 
wediana maxima. Aperturn hcxagonalis ; peristoma acute trh 
angulatum. 

Diam. 11, alt. b millim. 

JIah. M’tul, between Morocco and Mazagan. 

A very remarkable little species submitted to me for descrij)ti()ii by 
Mr. J, Ponsonby, who suggested the name “ cyclostremoides ” from 
its resemblance to some of the species of the marine genus Cyvlos- 
trema. The three keels are very conspicuous, especially the centre 
one. The whole surface of the shell is curiously coriugated. 

Cythekea (Caryatis) hijngerfordi, sp. nov. (Plate XI. fig. 4.) 

C. testa cor data, valde incequilaterafis, tennis , leviter inflaitty ulhoy 
ant ice concentrice sufeata, deinde obscure irreyvtariter rvyaia. 
Umhones prominentes, invurvati, svbspiruH. Maryo dorsalis 
antievs brevis, leviter arcuatvs ; posticus etongaiuSy decUvis. vix 
arevatvsy obtuse angulaius ; ventralis arcuatus. Lunula lata, 
vix impressa. Area postica ehngatay leviter concava. Liga- 
mentum anguste elonyatum. Dentes cardinales valvce sinistroi 
duOy inceqvales ; nntico valde prominente, ncutiusculoy postico 
latOy lamellari, fossa lata et profunda^ subtriyona diviso, fovea 
excavata antice et postice instructo. Gardo in vatva dextra, 
dentibus duobus approximutiSy acuiissimis valde prominent ibus, 
antice lamina maryinali angulatO’Clevatay postice lamina obliquay 
elevata^ sinuosOy partim divisa mun it m ; prof unde interfossatus. 

Diam. antero-post. 20, umhono-marg. 17, crass^ 14 millim^ 

Hub. Hongkong (I)ep.-Surg.-Gen. ilungerford). 

A single specimen in perfect condition of this interesting sj>ecies 
was found by Dr. Ilungerford at Hongkong, together with two 
perfect speciniens of a somewhat similar shell, with the same Iso- 
cardia-\iVe incurved urriboes, which 1 found to be Arthur Adams’s 
Callocardia guttata (Ann. & Mag. Nat. Hist. 1864, scr. 3, xiii. 





1HH8.] ON A WORM OP THE GENUS ^OLOSOMA. 213 

p. 307). The so-called genus Callocardia, founded upon this species, 
represented hitherto only by a single valve in the British Museum, 
and supposed to belong to the family Isocardiidse, certainly belongs 
to the Veneridas, and cannot with any propriety be separated from the 
section Caryatis of the ancient Lamarckian genus Cytherea. This 
being tlie case it becomes necessary to change the sf)ecific name given 
to Mr. Adams’s tyf)e, the name Cytherea guttata being preoccupied 
by Homer. I therefore j)ropose for it the name of 


Cytherea (Caryatis) isocardia. 

Ttie shell is described by Mr. Edgar xl. Smith in his report of the 
Lamellibranchiata of the ^ Challenger,* from the before-mentioned 
single valve. Tliere is little to add to that description. The hinge 
is HlnH)st identical with that of (7. hingerfordi^ the shell is more 
inflated and the umbones more distant. Of the two specimens, 
one is beautifully painted with squansli light brown markings, and 
the other has only angular markings and spots about the dorsal 
margin. 


EXPLANATION OK PLATE XL 


Kig. VyitroHX p. !i(KS. 

4 . ( 'iji Ik \'(u \( 'a ri/uri > ) // auger- 
‘forth. ]>. 212 

r>. 1 rochu-^ p 2(Ht 

(>-7. (TuagmOed). 

p. 210. 

VKtuuihvJhi filhtit, ]) OOS 

10. I'jK/nin antjulaiu. |) 210. 

11. Coral hoyhihi hirnfa^ p. 200. 


Kig. 12. LtUKi ]) 207. 

10 IIcItJL' Ijoralhy p. 211 
14. i't/('Jo^h'(nii(U(lr\ Y 212. 

L"». Molleh<( (htffulattf , p 20tS. 
10. P/( aro/(K}iii halowi, p. 211 

17. falhoit, p 210. 

l-S 1 urnfclJa rohushi, Y -H- 

10. irnuco, p. 211. 

20. Lima cvnccatnia, p. 207. 


3. Observations upon an Annelid of the Ceiius ^Eolosoma, 
By Frank K. Beddakd, M.A., F.il.S.h]., Prosector to 
the Society, Lecturer on Biology at Guy's Hospital. 

[Keceived P\*bruary I.’'), 1838 ] 

(Plate XU.) 

In looking over a sample of water from a small tank belonging to 
Mr. Bartlett, Mr. F. W. Headley noted, and directed my attention 
to, a small worm clinging to a fragment of duckweed. This I 
recognized as an example of the freshwater Annelid JEoiosonia. 
1 obtained further supplies of water from the same tank which was 
found to be swarming with this little worm. The animals, however, 
were only rarely observed swimming freely in the clear water, but a 
large number could be at once brouglit into view by simply stirring 
up the duckweed with the dipping-tube ; if left to themselves, they 
rapidly made their way up to the surface of the water where the 
duckweed was floating, and disappeared from view. Individuals 
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placed in a drop of water upon a slide moved about with a rapid 
steady motion, resembling, as Vejdovsky has pointed out, that of a 
Flauariau. Occasionally the movements were more sudden, the 
worm rapidly twisting itself to one side or to the other. Examined 
under a lens of moderately high magnifying-power, it was evident 
that the movements of the animal were caused by the contractions 
of the muscular layer of the parietes. 

The muscular pharynx is used by the animal as a suqker ; it 
attaches itself so firmly by this, that a comparatively violent disturb- 
ance of the water is requisite to detach it. When placed upon a 
slide in a drop of water and covered by a cover-glass, the worms 
nearly always attached themselves to the latter ; I found it, indejed, 
almost difficult to study the living worm from the dorsal surface. 
This habit is probably due to the fact that the worm crawls about 
on the under surface of the flattened branches of the duckweed. 
As Vejdovsky has pointed out, the oral segment and the procephalic 
lobe are the most contractile portions of the animars body, though 
it can shorten itself and increase its length within rather wide limits. 
The individuals were in a state of active division, but I did not 
discover the sexual organs. Such are the most striking facts with 
regard to the habits of the present species of Motosoma that have 
come under my observation. 

Our knowledge of the structure of this genus is summed up in 
Vejdovsky’s recent work upon the Oligochseta*, where there is also 
to be found a critical account of the described species. Since the 
publication of that work, Vejdovsky has added a new species 
JEolosoma variegatum^ to the three whicli liave been sufficiently 
Characterized to admit of an adequate definition quateniarinm^ 
jE, ehrenbergiy and jE* tenebrarum) ; the species which I have i i- 
vestigated comes nearest to variegatvmy but is, 1 believe, not 
identical with that species. 

The worm agrees with variegatvm in the green colour of tlie 
oil-globules. Zacharias ^ has lately investigated an ^Eoloaoma, 
whicli may he identical with jE, variegaturn or with my own s[)ecies, 
supposing that they are distinct, and 1ms suggested that these green 
bodies may he Alga; they were observed in course of divisi»>n. 1 
can, however, confirm Vejdovsky’s statement that these bodies are 
coloured black by osniic acid, which is strong evidence of their being 
of a fmty nature ; furthermore, a careful observation of the living 
worm under a high power sliows that these green droplets change 
their form, as the animal moves about, quite after the fashion of an 
oil-globule ; in the third place, staining with iodine showed no trace 
whatever of the starch reaction. The green oil-globules were of 
diiferent sizes, and showed almost every tint of green from a jiale 
yellowish to a dark blue-green ; there a[)pcared, however, to be no 
special relation between the size and the colour. They '^ere lar 
more ahunclaiit than ^^ejdovsky’s figures show them to be in 

* System und Morphologio der Oligochaeten : Prag, 1884, 

Sitzungsb. bolim. Oesollscli. f. Wissunscli. bSSf), 

* Zeitschr. f. wiss. Zool. 188o. 
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varieyatum. Very frequently the epidermic cells contained masses 
of a yellow substance* (Plate Xlf. hg. H) which was not blackened by 
osinic acid, and which may, perhaps, be an excretory product of the 
same nature as that wbicl» occurs in the cells of the peritoneum which 
clothe the dorsal blood-vessel and the gut. These yellow masses 
appeared to be most frequent upon the prostomium. Vejdovsky has 
suggested ^ that Leydig’s jE. nioeum may be identical with his 
AH, varieyatum. The former species, however, has colourless oil- 
globules ; hut, ns Leydig “ pointed out, d’Udekern * has stated that 
in Al, quaternarium the red oil-drops arc recognizable in the 
embryo, and Magsd’s figures * of a very closely allied, if not identi- 
cal, species show the same thing. Still JE, varieyatum is so far like 
AH, niveum in that it j)Ohsesses colourless in addition to coloured oil- 
glol)ules, and it agrees in other particulars to be referred to presently. 
In the species described in the present paper I also found colour- 
less oil-bodies. 

The anterior margin of the prostomium is furnished with delicate 
chithioiis j)rocesses as in A. variryatum ; and the under surface (Plate 
XII. fig. 2) of the [)rostoniiuni is ciliated as in that and other species. 

The iiumlier of setm in the bundles of .E. vuricyutvm is seated to 
vary ', hut tlie approximate numher per bundle tabulated in Vejdov- 
hky’s memoir upon that worm is less than in the present species. 
Aly species 7nay differ as to the numher of sette j)er bundle ; except 
in the last few segments the number ranged from 4-6. Their shape 
is perfectly similar to that of the setae in /E. varieyatum. 

The accompanying drawing (Plate XII. tig. .S) shows the two seta- 
bundles of one side of the body highly magnified ; each bundle is 
implanted in a cellular sac which is plainly continuous with the epi- 
dermis, and is no doubt derived from it ; the sac is made up of 8-10 
nucleated cells ; it is attached to the body-wall by numerous 
unicellular muscular fibres, each with a single nucleus at about the 
middle of its length. 'Ihe two seta-bundles are attached to each otlier 
by a flat band of muscular tissue («ra), whicli is wider at its attached 
extiemities than in the middle; this muscular band is longitudinally 
striate, and is of a totally different appearance from the unicellular 
muscular fibres above mentioned. 

1 recognized the iierve-g any lion in the prostomium and the 
ciiiated pits, which lie on either side in the furrow which separates 
the prostomium from the peristoinial segment. The eiliatiou of the 
prostomium extends as far as tlie ciliated pit. 

The alimentary tract shows but little difference from that of 
other species ; observation of the living worm as well as of trans- 
verse sections (fig. ti) show that in my species the whole of tlic 
intestine is ciliated. 

The vascular system calls for no comment ; the contained blood 

^ Syst (Mil u. Morph, &c. p. llil, footnote. 

“ Mailer’s Arch. IWtJo '* Bull. A<;tul. Bclg. 1801. 

8oi*. Ital. Sci. Nat. 180."). 

1 atu iiidet)l.cd lo Prof. V^cjdovsKy for a (Icrnian liMii»Ution of a pari of l»i& 
jucjiioir iij)oii uari<y,(fui,i, v\hicli is in JjolKMiiian. 
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is colourless as in all the other species except jE. ehrenbergii, where, 
according to Lnnkester \ it is of a pinkish colour. 

There are a large number of pairs of nephridia present, while in 
jE. variegatum there are only three pairs, occupying segments 4-6. 
They are very readily visible, and the terminal aperture into the 
coelom is extremely obvious, lying midway between two successive 
seta-bundles. The coelomic aperture can hardly be termed a 
“ funnel,” as it is only just perceptibly wider than the rest of the tube. 
The external orifice of the nephridium is placed close to the median 
ventral line. Although the segmentation of Molosorna does not 
affect the cojlom, there being no mesenteries present, it is clear that 
the position of the nephridia is such that, were mesenteries to make 
their appearance, each nef)hridium would be entirely contained in a 
single segment ; the external orifice is in fact in advance of the cmlo- 
rnic a})erture (fig. 1). This is of some little importance, inasmuch 
as in Otmodrilus^^ undoubtedly a near ally ^olosoma^ the single 
pair of nephridia are entirely contained within the first segment of 
the body. Again, in Polygordius^ the funnels of the ne{)hridia, 
although they come into close contact with the septum which 
divides the segment containing the nephridium from the one in 
front, do not actually perforate it, Polggordius is certaiidy a very 
primitive Annelid ; and since the same conditions obtain iu the 
Capitellidm and other Chmtopods, there are some reasons for 
believing that the restriction of a nephridium to a single segment is 
primitive. On the other hand, it is almost universally the case 
among the Oligochueta that the funnel lies in tlie segment in front 
of that which bears the external aperture of the nepliridium. Again, 
♦ihe nephridia of JEolosoma art', as has been pointed out by Vejdov- 
sky, attached to the parietes by simple unicellular muscle-fibres. 
Tliis is perhaps to be looked u})Ou as a primiti\e arrangement, since 
the embryonic nephridium of Allolobophora is, according to 
Lehmann, attached in a similar fashion *. The characters of the 
funnel are important ; so far as I can ascertain from a single fortu- 
nate section (fig. 4) it is composed of only two cells ; there are at 
any rate only two nuclei present, and one of these is rather in 
advance of the other. It is a fact which favours some views which 
I have put forward elsewhere®, as to the origin of the Annelid from 
the Platyhelminth excretory system, that in this primitive segmented 
worm the nephridial funnel should be, at most, two-celled. As to 
the structure of the nephridia, they consist, as in all Oligochaeta, of 
“ drain-pipe cells.” 

The difference in the number of the nephridia between the indi- 
viduals which 1 have examined and those which Vejdovsky has 

^ Linn. Trans, vol. xxvi. 1809. 

The most recent paper known to me on this worm is by Dr. SebarfT. 
Q. .1. M. S. Tol. xxvii. n. s. 

^ Fauna und Flora des Oolfes von Neapel, xiv. Monograph of Polggordiufif 
by L. J. Fraipont. 

^ Jen. Zeitsclir. 1888, pi. xx. llg. 7. 

« Q. J. Micr. Sci. 1888, pt. i. 
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termed Al, varicgainm lends me to believe that the individuals 
from the Society’s Garilens belong to a distinct species ; the fact 
also that the first nepbridium is situated in the first scti«;erous 
segment, distinguishes iny species from ."E. variegatum. I may 
fairly lay stress upon this point of difference, as it furnishes a useful 
character in distinguishing the remaining species of the genus. 
Leydig’s observations upon -E. niveum sup{)oit Vejdovsky’s belief 
that this species may be identical with his variegntum, as in 
both there are no ncphriilia in the Oisophageal region. 

The acconjpanying drawing (Plate XII. fig. 2) shows all the remain- 
ing points in the structure of uEolosorna to wliich 1 wish to direct 
attention. The cavity of the prostomium is traversed by numerous 
unicellular muscular fibres, which, when seen on a dorsal or ventral 
view of the animal, have the appearance of being frayed out at their 
point of insertion on to the body-wall, forming a star-like figure 
Besides these, the head-cavity is ])artly occupied by a network 
formed by the anastomosis of similar fibres, as in Dtnopkilus \ &c. ; 
elsewhere the coelom isS only traversed by the unicellular fibres. 
Beneath the epidermis there is a single row of circular rnuscuhr 
fibres, wliich is continued over the pharynx. Beneath the circular 
fibres is a single row of longitudinal fibres of a somewhat greater 
thickness than the last; these do not apjiear to be continued over 
the pharynx. 

The nerve-ganglion is half cellular and half fibrous (fig. 2, n ) ; 
it a])pears to he wholly cellular in other species. 

The immher and disposition of the nephridia appear to me sufficient 
to distinguish tins sfiecies, which I hare great pleasure in asso- 
ciating with the name of my friend Mr. P. W. Headley, Assistant 
Master at llailevbury (’ollege. 

EXPLANATION OF PLATE XII. 

Fig, 1. hnuHviji, liiglilj magiufipd, from the ventral nflpect. 

2. Longiludnnil section through prostomium and first segments. 

;j. Section llirongli Hcla-sae. 

4. Section to sliow nejihndial funnel. 

T\ (». 'rivms\erse and longitudinal sections through intestine. 

7. Ciliated cells from intestine, highly magnified, to show striate free 

border. 

8. Granular masses, colourless or yellow, contained in epidermis cells of 

prostomium. 

Reference Letfers. 

hi. Blootl-spacc. v.v. Ventral blood-vessel, n. Nerve-ganglion, m. Longi- 
tudinal muscular fibres. //d. Transverse muscular fibres, cp. Epidermis. 7iep, 
Nephridia. o. External orifice of nephridia. /. Funnel of nephridia c. lu- 
tracadoniic muscular bands, s, Sebc. 8ettt-sac, sm. Band of muscles 
uniting two seta- nindlcs. pk. l^liarynx. 


‘ (f. Vojdovskv, SB. buhni. Gcsolls. &c. fig. 3. 
Weldon, Q. j. Micr. Sci. IHHti. 
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4. On ChhiidopSf a new G-cncric Form of FrivgilUda? from 
the Island of Hawaii. By Scott Bvrchard Wilson. 
(Communicated by Alfred Newton, V.-1\) 

[Received March 10, 1888.] 

Chlortdops*, gen. nov. 

Bill short and very thick, with cuhnen and gonys much arched ; 
maxilla and mandible nearly equal in height, toinia of tlic former 
doubly sinuated and overhanging those of the latter, which are in- 
flected. 

Nostrils basal, supernal, nearly covered by tlie frontal feathers, 
and beset with a few hairs. 

Wings moderate, first primary wanting, fourth slightly longer 
than third and fifth, which again exceed the second ami sixth. 

Tail short, slightly forked, rectrices acuminate. 

Feet moderate. 

Chloridops KONA, sp. n. ( (T not procured.) 

$ • Bill dull flesh-colour ; lores dusky black. General colour above 
bright olive-green, passing into golden-green on the throat and 
belly ; across the breast a hand of olive-green ; abdomen whitish ; 
quill-feathers dusky black, edged outwardly with olive-green. 

Total length 0*75 inches, wing from carpal joint .‘^27) ; tail 2 ; bill 
— from gape to tip *8, height from chin to forehead *73 ; ma.villa, 
width at base *52 ; mandible, width at base ’."iD. 

I obtained this bird, the only one which I have shot, 2 1st June, 
1887, at an elevation of bOOO feet in the district of Kona on the 
west coast of Hawaii, in a great tract of forest, consisting pri?»ci- 
pally of Koa-trees (Acacia Ava) ; but there were also tlie l^rainane 
(Sophora chrysophylla)tiht Alii (Dodomm viscosa), the Sandalwood 
(JSantalum album\ and the Bastard Sandalwood {Myoporum santali- 
num). I think that as Loxioides bailleui feeds only, so far as I 
know, on the seeds of the Sophora, it is most probable that this big 
Finch feeds on them also. During my stay of four weeks 1 only 
saw three of these birds. The specimen shot was on a tall Mgopo- 
rum. The species must be extremely rare, as I have since been 
collecting at almost similar elevations, where there are the same 
sjiecies of trees, but I cannot obtain there either of these Finches, 
neither do the natives know them, whence I conclude they are 
peculiar to the Kona district, as also is Corvns haivaiiensis. 

The general appearance of this bird is that of an exaggerated 
Greenfinch {Fringilla chloris, Linn.). 


^ Ohloridie/acif'W hahens. 
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April 17, 1888. 

Dr. 8t. George Mivart, F.Il.S., Vice-President, in the Chair. 

The Secretary rend the following report on the additions to the 
Society’s Menagerie during the month of March ISHH : — 

The total number of registered additions to the Society’s Mena- 
gerie during the month of March was 31, of which 14 were by 
presentation, 4 by birtli, 9 by fmndmse, were received in exchange, 
and 2 on deposit. The total number of departures during the same 
period, by deatli and removals, was 99. 


Mr. Charles Stewart exhibited a])reparatinn showing the structure 
and develo])nient of the brood-pouch of Notoirema marsupiatum. 


Mr. Boulenger exhibited the tyjie specimen of a new s])ceies of 
Tnarsu])iul Tree-Frog, ^otofrema fiiisipp», Blgr., recently discovoicd by 
Mr. G. A. Ihunagc at Ignnnisse, Peniariibnco. Tliis species agreed 
with N, ovi/ennn, Weinl., in the dermo-ossification of the skull, but 
<lifl[e!ed from all other sfiectes in the neaily free toes. The greatest 
interest attaelicd to this sj)ecinien was its habitat, all ])reviously known 
marsupial (No/olrrma and AMp/ff//mft/wdon) heit)^ inhabitants 
of the Andes, from Central Ameiica to Peru. 


A communication was read from Mr. T. D. A. Cockerell, con- 
taining some remarks on Atn^isTn, with reference to a jiajier on tlie 
same subject rend by Mr. J. Hlaiul Sutton at a previous meeting td‘ 
the Society. 


The following papers were read : — 


1 . List of the Lepidoptera Ilcteroecra colleetod by Mr. C. M. 
Woodford at Suva, Viti Leva, Fiji Islands, with tlu* 
Descriptions of some new Species. By Herbert Druce, 
P.L.S., F.Z.S., &c. 

[Eecoivod April 17, 1888-] 

(Plate XIII.) 

Examples of all the species enumerated in the following list wore 
taken hy Mr. Woodford during the months of February, March, 
and April 1886. This small collection is especially interesting on 
account of the exact localities being carefully noted, as well as for the 
new species it contains. Ninety-four species are represented, eight of 
which I have described a.s new. The specimens are all in my own 
collection. 
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Fain. SpHiNGiD-®. 

1. IIemarts cynniris. 

Ilemaris cynniris, Gu6rin, Iconographie, p. 495. 

Also ill niy collection from New Caledonia. 

2. Macro GLOSS A, sp. 

One specimen, in poor condition, not quite the same as any known 
to me ; but without more material I think it better not to name it. 

3. CHiEROCAMPA CELERIO. 

Chfcrocampa celerio, Linn. Syst. Nat. i. 2. p. 800. 

^All the specimens have the silver streaks very heavily marked. 

H?.‘Ch.erocampa erotus. 

Chcerocampa erohis. Cram. Pap. Exot. ii. p. 12, t. 101. f. B. 

Gonaihothlibvs erotoides, Wallgr. Wien. ent. Moimt. iv. p. 13. 

DeUephi/a eras, Boisd. Voy. de T Astrolabe, Ent. p. 185; Feist- 
hamel, A^oy de la Favorite, 8upp. vol. v. [>. 19, t. 5. t. 2. 

Chierocampa andamanensis, Kirbv, Trans. Ent. Soc. Lond. 18/7, 
p. 212 ; Waterhouse, Aid, t. 141. f. 1. 

Mr. Woodford has brought a fine series of this species from Suva, 
which shows that all the forms that have been described as distinct 
species are in reality one. The specimens in my own collection are fiorn 
the following localities : — North Australia ; Loyalty Islands ; Suva, 
Viti Leva; New Hebrides; Timor; and Andaman Islands. I do 
not see any characters whereby to separate them : the largest 8pe(‘imen 
is that from the New Hebrides with the w’idest dark margin to the 
secondaries; but every intermediate lorrii to tliose from North Aus- 
tralia with the very narrow border to the secondaries is rejiresented : 
the colour of primaries varies very much, a specimen taken by Mr. 
Woodford is almost green. 

5. Proto parce convolvuli, var. distans. 

Frotaparce convolvuli, var. distans, Butl. Lep. New Zealand in 
Voy. ‘Erebus’ and ‘ Terror,’ p. 30, t. 9. f. 11. 

Also in my collection from New Guinea, New Hebrides, New 
Caledonia, and Western Australia; this species is always much smaller 
and darker in colour than the typical F, convolvuli, 

Fam. Chalcosiidas. 

6. Heteropan dolens, n. sp. (Plate XIII. fig. 1.) 

Primaries uniform slate-colour, secondaries dull glossy blue except 

along the costal and outer margins, which are brownish slate-colour. 
Underside of all the wings pale slate -colour, the costal margin of 
the secondaries shaded with blue. The upperside of the head, 
thorax, and abdomen dull black ; the underside of the head, thorax, 
abdomen, and legs brownish bronze-colour. Expanse | inch. 

A pretty little species, not nearly allied to any known to me, but 
to some extent resembling Ohalcosia appendiculata, Snell. 
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Fam. LiTHOsiiDiE. 

7. Hypsa woodfordi, n. sp. (Plate XIII. fig. 2.) 

Primaries deep purple-brown, creamy white from the base to the 

middle of tlie costal and inner margins, but not extending so far from 
the base on the inner margin, the outer edge of the creamy white 
colour is formed into a series of half-circles edged with bluish black, 
four bluish-black spots close to the base, two on the costal margin 
and below the last spot on the costal margin, round the spots are 
some bright orange markings extending from the base, a small white- 
dot beyond the end of the cell, and a large round cream-coloured 
spot close to the outer margin just above the anal angle. Secondaries 
creamy white, with a large black spot at the ajiex, a second round 
black spot on the outer margin nearest the anal angle, and a s ihII 
dot close to the anal angle. Underside creamy white, with the tark 
markings as above, but not quite so much marked on the primaries, 
the basal spots being very indistinct. Head, thorax, and the abdomen 
bright orange, a bluish-black spot on each of the teguloc, one at the 
base of the thorax, and a central row on the abdomen all black ; the 
underside of the abdomen creamy white, with a row of bluish spots 
on each side ; legs white banded with black ; antennse black ; palpi 
bright orange tipped with blaek. Expanse 2| inches. 

I have much pleasure in naming this vtry fine species after its 
captor, Mr. C. M. Woodford; it is very distinct from any other 
known to rne. 

Fam, LEucANiDiE. 

8. Leucania inferens. 

Leucania inferens. Walk. Cat. ix. p. 105. 

Fam. Xylopii ASIDES. 

I). ISpODOPTERA NUBES. 

Spodoptera nubes, Guen. Sp, Gen, Ldp, v. p. 155; Walk. Cat. 
ix. p. 180. 

10. Prodeni A infecta. 

Prodenia infecta. Walk. Cat. ix. p. 106. 

Prodenia insignata. Walk. L c, ix. p. 197. 

Prodenia p)crmbuda. Walk. /. c. xi. p. 72.3. 

Laphygma squalida. Walk. L c. xxxii. p. 652. 

11. Prodenia retina. 

Prodenia retina, Gudn. Sp. Gen. Ldp. v. p. 16.3. 

The specimens are identical with those from Madeira and Africa. 

Fam. NocTuiDiE. 

12. Graphiphora compta. 

Oraphiphora compta. Walk. Cat, x. p. 404. 

One specimen identical with Walker’s type from New South 
Wales. 

pROc. ZooL. Soc. — 1888, No. XVL 


16 



222 


MR. H. DEUCE ON LEPIDOPTKUA 


[Apr, 17, 


Fam. AcoNTiiDiE. 

13. Leocyma tibialis, Fabr. 

Leocyma diancB^ Gi«5n. Sp. Qdn. L^p. vi. p. 213. 

Chasmina cygnus^ Walk. Cat. ix. p, 147. 

Chasmina glabra^ Walk. /. c. xxxii. p. 630. 

With a large series of specimens before me I am quite unable to 
separate any of the above-named species as distinct. Indian specimens 
vary very much in size, but in no otlier respect are they different. 
Mr. Butler informs me that the type of Fabricius's species is in 
the Banksian Cabinet now in the British Museum. 

14. Mesotrosta abyssa. 

Snell. Tijds. v. Ent. xxiii. p. 56, t. 5. f. 1, la. 

15. AcONTIA RITSEMiE. 

Erastria ritsemtBt Snell. Tijds. v. Ent. xxiii. p. 57, t* 5. f. *2. 

A single specimen of this pretty little species was taken by 
Mr. Woodford. 

16. XaNTHODES INTKRSEPTA. 

Xanthodes intersepta^ Guen. Sp. Gen. Lep. vi. p. 979. 

One specimen identical with those from India, Ceylon, Timor, &c. 

Fam. Erastrida&. 

17. EraSTRIA VERMICULATA. 

Eraatria vermiculata, Snell. Tijds. v. Ent. xxiii. p. 58, t. 5. f. 3. 
Several specimens agreeing well with Snellen’s figure. 

Fam. ANTHOPHILlDiE. 

18. Micra innocens, Bull. 

19. Anthophila divergens? 

Anthophila divergens ?, Walk. Cat. xii. p. 803, 

One specimen, very closely resembling Walker’s type, but it is 
in poor condition. 

Fam. ERiopiDiE. 

20. Oallopistria exotica. 

Callopiatria exotica^ Guen. Sp. G^n. Lep. vi. p. 294. 

The light markings are whiter than they are in the Ceylon and 
Java Specimens. 

Fam. EuRHiPiDiE. 

21. Penicillaria nugatrix. 

Fenicillaria nugatrix, Gu^n. Sp. G^n. Lep. vi. p. 303, t. 14. f. 7. 
Two specimens, both of which are females* 
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Fam. pLUHiDiR. 

22. Plusia vkrticillata. 

Plusia verticillafa, Gik'h. Sp. Geii. Lcp. vi. p. 311. 

Two specimens, identical with those from Java. 

23. Plusia oxygramma. 

Plusia oxygramma, Iliibn. Exot. Schmett. f. 709, 770. 

Identical with North -American specimens in my own collection. 

Fam. IlYBLiEID-ffi. 

21. IlVBLAiA rUERA. 

llgblcea jiueruj Cram. Pap. Exot. ii. t. 103. f. D, E. 

Fam. GoNOPTERiDi®. 

2.0. CoSMOJ*IlILA XANTllINDYMA. 

Cosmophila xanthindytna, Boisd. Faun. Ent. Madagascar, p. 04 
t. 13. f. 7. 

20. Gonitis editrix. 

Gonitis editrix^ Guen. Sp, Gen. Lcp, vi, p. 401, t. 2. f. .0. 

1 cannot distinguish the specimens caught by Mr. Woodford Irorn 
those in my own collection from South America. 

27. Gonitis vulpina. 

Gonitis vulpina, Bull. Trans. Ent. Soc. Loud. 18SG, p. lOS. 

28. Gonitis xanthochroa. 

Gonitis xanthochroa, Butl. Trans. Ent. Soc. Lond. 1880, p. 409. 


Fam. Catephid^. 

29. CoCYTODES MODESTA. 

Cocytodes modesta. Van der Iloeven, L6p. Nouv, t. 7. f. 8. 

One specimen, identical with those before me from New Caledonia 
and the New Hebrides. 

30. Steiria VARiABiLis. (Plate XIII. figs. 3, 4, vars.) 

Steiria variabilis, Moore, Descrip, Indian Lcp. from the Cull, of 
the late Mr. Atkinson, p. 164. 

Mr. Woodford took fifteen specimens of this extremely variable 
insect, no two of them being alike. The specimens vary from pale 
fawn-colour to dark blackish brown, and if they are separated at 
least ten of them would have to be named: this species varies 
much in the same way as Diadema bolina does from the same place. 
I believe it most likely this will prove to be another form of 
Slktoptera cucullioides, Guen, 

16* 
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31. StEIRIA SUBOBLiaUA. 

Steiria subohliqua. Walk. Cat. xiii. p. 1136. 

One specimen, identical with Walker’s type in the National 
Collection. 


Fam. Hypocalidac. 

32. Hypocala plumicornis. 

IJypocala plumicornis, Guen. Sp. Gen. Lop. vii. p. 7r). 

The black margins of the secondaries are rather wider in the Suva 
specimens than in the typical African form, but in other })oints are 
identical. 

Fam. Ophideridas. 

33. OpHIDERES FULLONICA. 

Ophideres fullonica, Linn. Svst. Nat. i. 2. p« H12 ; Clerck, Icon, 
t. 48. f. 1-4. 


Fam, Erebida:. 

34. OxYODES CLYTIA. 

Oxyodes clytia, Cram. Pap. Exot. ir. p. 23S, t. 399. f. G. 

Fam. Ommatopuorida;. 

33. Sericia anops. 

iSericia anops, Gu^n. Sp. Gen. Lop. vii. p. 1296. 

The specimens are identical with those from India and Ceylon. 

Fam. OpHiusiDiE. 

36. LaGOI’TERA MINIACEA. 

Layoptera miniacea, Feld. & Rog. Reise Nov. Lep. t. cxvi. f. 8 ; 
Erkl. de Taf. no. 8. 

One specimen, almost identical with Felder’s figure. 

37. Lagoptera magica. 

Layoptera mayica, Hubn. Samml. exot. Schmett. f. 535, 536. 
Noctua coronata, Fabr. ? 

A very widely distributed and common species. 

38. OpHISMA LiETABILIS. 

Ophisma Icetahilis, Gu6n. Sp. Gen. Lcip. vii. p. 241. 

Noctua illihata, Fabr. 7 

39. Achas fasciculipes, 

AchefaseicuUpes, Walk. Cat. xiv. p. 1400. 

The spec^ens of this fine species are identical with Walker’s 
type in the ^ational Colleotion from Celebes, also with those in my 
own collection from New Caledonia. ^ 
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40. Ach-® melicerte. 

Achm melieertey Drury, 111. £xot. Ins. i. t. 23. f. 1. 

This common species ranges over India, China, Java, Borneo, and 
various other islands to North Australia. 

41. Ophiusa myops. 

Ophiusa myops, Gucn. Sp. Gen. Lep. vii. p. 265. 

Identical with Javan specimens. 

42. Ophiusa arctot®nta. 

Ophiusa arctotania, Gu6n. Sp. Gen. Lep. vii. 2/2. 

The specimens are in every way identical with those from 
Darjeeling. 

43. Gram MODES ocultcola. 

Grammodes ocultcola. Walk. Cat. xiv. p. 1446. 

44. Grammodes alcyona, n. sp. (Plate XIII. fig. .5.) 

Primaries dark brown, bordered on the costal and outer margin 

with pale bro^n; two white lines running from the base to near the 
outer margin, where they are joined by a transverse narrow line forming 
a large triangle ; the inner line is much the broadest of the three. 
Secondaries pale mouse-colour, darkest from the apex to the anal 
angle. Underside uniform pale whitish brown ; head, thorax, and 
abdomen pale brown ; antennse and legs brown. Expanse 1 1 inch. 

This species is allied to Grammodes delta, Boisd., but it is at 
once distinguished from that species by the entirely different shape 
of the triangular mark on the primaries. 

Fam. Euclidid®. 

45. Trigonodes cephise. 

Trigonodes cephise. Cram. Pap. Exot. iii. p. 5.^, t. 227. f. C. 

One specimen, which is almost identical with Cramer’s figure. 

Fam. Remigid®. 

46. Remigia archesis. 

Remigia archesis. Cram. Pap. Exot. iii. t. 273. f. F, G, II. 

Remigia demonstrans. Walk. Cat. xiv. p. 1512. 

Remigia discrepans, Butl. 

With a very large series of specimens before me I am quite unable 
to separate 'Vi^lker’s and Mr, Butler’s species ; on the undersides 
they are all identical except in colour, some being slightly brighter 
than others, but in no locality are they constant in this respect. 

47. Remigia congregata. 

Remigia congregata. Walk. Cat. xv. p. 1847. 

Remigia optatura. Walk. L c. p, 1848. 

A very variable species, Walker’s R. optaiura is only a female of 
his R. congregata. 
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48. Remiota frugalis. 

Remigia frvgalia^ Fab. Ent. S\st. iii. 2. p. 138 ; Walk. Cat. xiv. 
p. 1.507. 


Fam. Therm ESI 
49. Azazia rubricans. 

Azazia ruhricam^ Boisd. Faune Lep. Mad. p. 106, t. 16. f. 1. 
The specimens are slightly paler in colour than those from Mada- 
gascar. 

.50. Sonagara superior. 

^omgara superior^ Bull. Ann. & Mag. Nat. Hist. ser. .5, vol, \ix. 
p. 433. 

The specimens obtained by Mr. Woodford are identical with Mr. 
Butler’s type in the National Collection. 

Fam. IlYPENlDyE. 

.51. DiCHROMIA DITPLICALIS. 
iHchromia dupliealis, Walk. Cat, xvi. p. 16. 

Two specimens, identical with those from Australia. 

52. Hyamia, sp. 

Very close to the South-American Hyamia palpitataHs, Walker ; 
the specimens are not in good condition. 

Fam. Uerminidae;. 

.53. BlE 1*TINA FUNKfeTALlS. 

Bleptina funeatalisy Walk. Cat. xxxiv. p. 1163. 

.54. Bocana metisalis. 

Bocana metisalis^ Walk. Cat. xvi. p. 183. 

Bleptina dimissaiis, Walk. 1 . c. xxxiv. p. 116. 

Walker described the sexes as distinct species. 

,55. Bocana? sypnoides. 

Bocana ? sypnoides, Butl. Trans. Ent. Soc. Lond. 1886, p. 416. 
This species hardly belongs to the genus Bocana, the males having 
deeply pectinated antennae and long tapering palpi ; Mr. Butler's 
description was taken from a female specimen. 


Fam. BoARMiDiE. 

56. Boarmia samoana. 

Boarmia samoana, Butl. Trans. Ent. Soc. Land. 1886, p. 433. 

This species varies considerably in colour ; some specimens are 
much paler than others. 
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Fam. GEOMETRiD-as. 

57. loms CH FROM ETA. 

lodis cherometay Me‘yr. Trans. Ent. Soc. Loud. 188C, p. 203. 

One specimen of this pretty species. 

58. Thalassodes opalina. 

Thalassodes opalinay Butl. Ann. & Mag. Nat. Hist. ser. .5, \u 
p. 214 ; 111. Lep. Het. Brit. Mus. pt. vi. p. 70, t. cxvii. f. 9. 

Thalassodes saturatay Snell. Tijds. v. Ent. xxiv. p. 77, t. 8. f. 3. 

This species appears to be very widely distributed. 

59. I'halassodes timoclea, n. sp. (Plate XIII. figs. 6, d*, 

7.?.) 

d . Primaries and secondaries bright green, thickly speckled with 
very fine white lines, two narrow white lines crossing both the pri- 
maries and secondaries from the costal to the inner margin ; under- 
side of all the wings greenish white ; the head, thorax, and abdomen 
greenish white. Antennae and legs yellowish. 

$ . The same colour as the male, but with the primaries crossed 
about the middle from the costal to the inner margin by a wide 
creamy white band, and the apical half of the secondaries creamy 
white ; in all other respects it is identical with the male, excepting that 
the antennae are simple and not pectinated as in the male. Expanse, 
d 1 4 inch, $ IJ. 

This species is quite distinct from any otlier known to me. 

Fam. Ephyrid.®. 

50. Anisodes suspicarta. 

Amsodes suspicaritty Snell. Tijds. v. Ent. xxiii. p. 80 ?, t. 5.f. 6y6a-c, 
Fam. AciDALiDiE. 

51. Acidalia ciCRNEA, 11 . sp. (Plate XIII. fig. 8, d*) 

Primaries and secondaries pure white, with three very fine waved 
black lines between the middle and the outer margins of all the 
wings. Underside uniform silky white, slightly yellowish along the 
costal margin of the primaries. The head, thorax, and abdomen 
white. Antennie and legs brown. Male and female alike, excepting 
that the antennae of the male are rather deeply pectinated, those of 
the female simple. Expanse, d $ , 1 inch. 

A pretty little species ; it is not closely allied to any known to me. 

52. Pythodora RHiPisTis, Meyr. 

My specimens are identical with those so named in Mr. Mathew's 
collection now in the British Museum. 

Fam. Micronid.^. 

63. Micron lA hermasa, n. sp. (Plate XIII. fig. 9.) 

Primaries and secondaries pure white, the primaries crossed from 
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the costal margin by three narrow pale mouse-coloured bands, a 
narrow line between the first and second, and a series of small 
mouse-coloured streaks extend from the apex along the outer 
margin ; on the costal margin there are a number of small dots. 
Secondaries crossed by two mouse-coloured bands, the first about 
the middle, the second submarginal ; the fringe of all the wings 
mouse-coloured. The head, thorax, and abdomen white. Legs 
white ; antennae mouse-coloured. The underside of all the wings 
pure white. Expanse 2 inches. 

This species is allied to Micronia liyemalls, Butler. 

64. Erosia conchiferalis, Moore. 

6.5. Erosia, sp. 

Two specimens, in very poor condition. 

Fam. LarentidjE. 

66. Larentia bosora, n. sp. (Plate Xlll. fig. 10.) 

Primaries and secondaries, the ground-colour white, thickly speckled 

with reddish-brown and olire-green dots. Two olive-green bands 
crossing the primaries from the costal to the inner margin, a reddish 
spot near the apex on the outer margin and one on the inner margin 
close to the anal angle. Secondaries crossed by one central band 
of reddish brown, and a large patch of reddish brown at the 
anal angle. The underside of all the wings bright reddish brown ; 
the head, thorax, and abdomen greenish. Antennae brown. Expanse 
1 inch. 

67. Pasiphila catastnepta. 

^PasipJiila catastnepta^ Meyr. N. Z. I. Sci. 188^1, p, .527. 

Fam. SicuLODiDAs. 

68. SiCULODES ANTICALIS. 

Stculodea anticalia, Walk. Cat. xxxiv. p, 1238. 

The specimens are identical with Walker’s type in the National 
Collection from Mysol. 


Fam. Pyralid.£. 

69. DoTHTHA MESENTERIALIS. 

Voththa meaenterialia^ Walk. Cat. xvii. p. 28.5. 

Fam. Hydrocampida. 

70. Cataclysta drusiaeis. 

Cataclyata druatalia, Walk. Cat. xvii. p. 450; Meyrick, Trans. 
Ent. Soc. Lond. 1885, p. 428, et 1886, p. 221. 

Fam. AsopiiDiE. 

7 1 . RiNECURA N1GRE8CEN8. 

Rineeura niyreactna, Butl. Trans. Ent. Soc. Lond. J886, p. 424. 
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72. Hymenta recurvalis. 

Hymenia recurvalis^ Fabr. Ent. Syst. iii. 2. p. 237. 

Hymenia faacialiSy Stoll, Cram. Pap. Exot. v. p. 1C3, t. 36. f. 13. 
This common species is found almost everywhere. 

Fam. SxENiADiE. 

73. Stenia ornatalis. 

Stenia ornatalis^ Dup. L6p. viii. 2. p. 207, t. 223. f. 8. 

Fam. Margarodid/E. 

74. Glyphodes stolalis. 

Glyphodes stolalis, Guen. Sp. Gen. Lep. viii. p, 293, t. 3. f. 11. 
The specimens are identical with those from India atid Java. 

73. Margaronia glauculalis. 

Margaronia glauculalis, Guen. Sp. Gen. Lep, viii. p. 306. 
Margaronia oceanitis, Meyrick, Trans. Ent. Soc. Loud. 1886, 

p. 222. 

Mr. Mey rick’s species is identical with Guenee’s. 

Fam. Botydae. 

76. BoTYODES ASIALIS. 

Bofyodes asialis, Guen. Sp. G6n. Lep. viii. p. 321 ; Lederer, 
Wien. ent. Monatsch. viii. p. 394, t. 13. f. 8. 

Lygropis sirioxantha, Meyr. Trans. Ent. Soc. Lond. 1886, p. 262. 
Mr. Meyrick’s species is identical with Gudn^e’s. 

77. Platamonia stenosoma. 

Platamonia stenosoma, Felder, Reise Nov. Lep. t. cxxxiv. f. 16; 
Erkl. de Taf. cxxxiv, no. 16. 

One male of this fine species. 

78. Dracaenura asthenota. 

Dracanura asthenota, Meyr. Trans. Ent. Soc. Lond. 1886, p. 229. 

79. Dracanura agramma. 

Dracanura agramma, Meyr. Trans. Ent. Soc. Lond. 1886, p. 229. 

80. Drac^enura myota, 

Dracanura myota, Meyr. Trans. Ent. Soc. Lond. 1886, p. 230. 
Three specimens of this pretty little s[)eeies. 

81. PlEONECTUSA METALEUCALIS. 

Pleonectusa metaleucalis. Walk. Cat. xxxiv. p. 1372; Meyr. 
Trans. Ent. Soc. Lond. 1886, p. 231. 

82. Pleonectusa parallela. 

Pleonectusa parallela, Meyr. Trans. Ent. Soc. Lond. 1886, p. 231. 



230 


ON LKl’IDOPTERA HKTEROCKRA FROM FIJI. [Apr. 17, 


83. MaRASMIA ERILTTALIS. 

Marasmia eriliialis, Feld. Reise der Not. Lep. t. cxxxv. f. 26 ; 
Erkl. dc Taf. cxxxv. no. 26. 

84. Marasmia aurea, n. sp. 

Wings pure white. The costal margin of the primaries golden 
yellow, with three small dots on the inner side, a golden yellow 
waved submarginal line crossing the wing from near the apex to the 
inner margin. Secondaries with a small waved yellow line extending 
from the costal to anal angle. Underside of all the wings pure white. 
The head, thorax, abdomen, legs, and antennae white. Expanse 
4 inch. 

This beautiful little species is very distinct from any I have seen. 

8.^. I)olicho.«;ticiia perinephes. 

Dolichosticha perinephes, Meyr. Trans. Ent. Soc. Lond. 1886, 
p. 236. 

86. Semioceros dactyloptila. 

Semioceros dactyloptila^ Meyr. Trans. Ent. Soc. liOnd. 1886, 
p. 243. 

Several specimens of this pretty species. 

87. Erebangela melanauges. 

Erehangela melanauges, Meyr. Trans. Ent. Soc. Lond. 1886, 
p, 246. 

Several specimens of this dull-coloured species. 

88. Diplotyla ochrosema. 

Diplotyla ochrosema, Meyr. Trans. Ent. Soc. Lond. 1886, p. 247. 

Many specimens. 

89. Diplotyla cyclospila. 

Diplotyla cyclospila, Meyr. Trans. Ent. Soc. Lond. 1886, p. 248. 

The female is like the male, excepting that it is considerably paler 
in colour, and that the antennae are quite simple. 

90. Strepsimela signiferalis. 

Isopteryx signiferalis, Wallgr. Wien. ent. Mon. iv. p. 175. 

? Ceratoclasis barbicornis, Feld, lleise der Nov. Lep. t. cxxxvi. 
f. 1 ; Meyr. Trans. Ent. Soc. Lond. 1886, p. 250. 

91. Botys abruptalis. 

Botys abruptalis, Walk. Cat. xvii. p. 371. 

One specimen of this species, agreeing well with specimens from 
Ceylon. 

92. Notarcha, Bp. 

Two specimens in very worn condition. 
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Fam. Gallkrid^. 

03. NEPnOI»TERYX, sp. ? 

94, Aurana, sp. 

Very close to A, aciiosella^ Walker, from Ceylon. 

EXPLANATION OF PLATE XITI. 

Fig. 1. Heieropan doleps, n. sp., ]>. 220. 

2. Hypm woodfordt, n. sp , p. 221. 

.‘1, 4. Steiria varuddlus^ Moore, Tars , p. 22.3. 

(irammodcR alcytma^ ii. ep., p. 22ri. 

0, c?, 7, Ij. T}ud(L»Mtdc8 tiuiuclea, n. s])., ]i. 227. 

8, d • Acidalia ccrnea, ii. sp , p. 227. 

0 Mii'TouUi Jwrmtpa, sj)., p. 227. 

10. iMveiitia hosora^ ii. sj)., p. 228. 


2. Notes on the Gnlar Brood-pouch of Rhiaoderma darwini. 
By O. li. Howes, F.Z.S., F.L.S., Assist. Prof, of 
Zooloj^y, Normal Sch. of Science and Jl. Sch. of Mines, 
S. Kensington. 

[Received April 17, 1888.] 

The Chilian Batrachian Bhinoderma darwini was among the 
most interesting finds of the voyage of the ‘Beagle,’ and its special 
interest lay in the fact that it was originally thought by Gay ^ to 
have been viviparous. Jiminez de l.a Espada disproved this in 
1872, and brought to light “ the remarkable fact that the gular sac 
of the male becomes greatly enlarged and modified, to form a brood- 
pouch, within which the larval metamorphoses of the young are 
undergone. 

The specimen which furnished the subject-matter for these notes 
came into my hands quite recently in the course of an inquiry 
into the skeleton of the Anura^. Finding that I was able to 
supplement the descriptions of Espada, and seeing that his paper 
was published without illustration, 1 thought it desirable to seize the 
opportunity of putting on record drawings of so rare an object. The 
specimen itself differs in no important external character from 
those hitherto described. It measures from snout to vent 30 mm., 
that being the length given by Espada ; tlie length of the outstretched 
hind limb is 62 mm., and the greatest transverse diameter of the 
trunk 18 mm.® The cutaneous lobes of the fore limb (‘ epaulettes *) 

^ Compt. Beud. vol. ii. p. 322 (1835). 

^ Anales d, 1. Soo. Es]). d. hist. nat. Madrid, vol. i. pp. 1.39-151 (1872). 
German abstract by Siwngel, Zoitacb. wiss. Zool. vol. xxix. pp. 495-501 (1877). 

® Among some material generously placed at my disposal by my master, 
Prof. Huxley. 

* See P.Z.S. 1888, p. 141. 

* For good fig. see Gay, Hist, de Chile, Atlas, pi. 7, Erpetologia. 
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are somewhat smaller than usual. There appears to have been an 
exceptional inequality in the deposition of dark pigment on the 
under surface of the body and hind limbs ; for with the exception of 
the right member, which was unusually dark, these parts were but 
little coloured (see hg. 1). 


Fig. 1. 



Gular sac of Ehinoderma darwini^ adult male. 


Ventral view of the trunk, the right half of the Tentral integument having been 
removed to show the underlying gular brood-aao, ; multiplied two 
and a half times. 


On slitting up the ventral integument, as shown in fig. 1, the 
immense gular sac was at once exposed for its whole length. It 
occupied, as will be seen, the interspace between the body-wall and 
ventral integument. Anteriorly it was rounded, extending forwards 
to near the mentum, while posteriorly it was prolonged backwards into 
two insignificant cornua. The entire sac was bilaterally symmetrical, 
and it appears to have equalled in capacity that of any specimen 
examined by Espada. 
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That author sayg, in describing its attachments (Spengel’s trans- 
lation, p. 499), “Sie fand sich stellenweise anliegend, stellenweise 
vollsttiridig verwachsen mit der Innendiiche der Haut und mit der 
Aussenfldche der Brust- und Bauchmuskeln.” In my specimen no 
such confluence with the abdominal muscles was discernible ; such 
attachments, however, as were instituted were of a very definite order. 
Espada states that the sac bears at the shoulders ^Zipfeln’; and 
this might appear to imply that it is an irregular structure, bearing 
lateral diverticula and accommodating itself, as it were, to its sur- 
roundings. The only fusion with the inner surface of the integu- 


Fig. 2. 



The earoe as in 1, the ventral integument having been wholly reflected, and 
the gular sac opened up to display its contents. 

ment observable in my specimen is a bilaterally symmetrical one 
(figs. 1 & 2) set up near the angle of the lower jaw. The wall of the 
sac, elsewhere very thin and transparent, is at these points thickened, 
and, consequent upon its adherence to the integument, dragged out 
as it were laterally, to form two prolongations which answer very 
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satisfactorily to the aforenamed * Zipfeln/ It will thus be seen that 
these outgrowths are forcible displacements, due to the mode of 
suspension of the gular sac, rather than casual outgrowths, as might 
be imagined at first sight. 

Espada’s statement concerning the attachment to the ventral 
muscles does not do justice to the facts. The brood- pouch of my 
specimen was found, on being raised, to hang free behind the line of 
attachment, and that was found to follow the anterior border of the 
bony clavicle. This fact is shown in fig. 3, where the greater part of 
the ventral wall of the sac («V) had been removed and the small 
portion of its post-clavicular dorsal wall which remained 

turned forwards. Anteriorly to this point of attachment a complete 
confiuence is established between the dorsal wall of the sac and the 
overlying floor of the mouth (see dotted line of fig. 5). 

Examination of the parts in situ showed that all attachment is p re- 
clavicular, and that the main portion of the sac hangs free, the 


Fig. 3. 



A portion of the right half of fig. 2, dissected to show the intestine and liver, 
together with the mode of attachment of the gular sac. 

cof coracoid ; du, duodenum ; md, angle of mandible ; s, xiphisternum. 


whole being suspended as. it were from the floor of the mouth and 
adjacent lateral integument, and lying within the great subcutaneous 
lymph-space (/.«., figs. 1, 2, 5). 

Espada mentions the fact that in one of his specimens the hinder 
half ^ the tongue was kiirzer oder zusammengezogen, wie urn die 
Ein- und Ausgangsoffnungen des Kehlsackes frei zu lassen.^’ This 
was not the case in my specimen. The tongue is (f, fig. 4) somewhat 
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contracted and asymmetrical ; the orifices of* the gular pouch are 
less modified than might have been expected (each is 7 mm. long), 
and the whole floor of the mouth differs in no respect from that say 
of a normal CyRtignathas, The larynx (/, fig. 4) is situated far 
back, immediately behind a deep fold of the lining membrane of the 
floor of the mouth. Its mucous membrane was slightly swollen 
around the aditus ; but there were neither epiglottis nor other 
accessory folds present, as might have been expected K 

The brood-pouch of my specimen contained 1 1 larvte, that number 
having been exceeded (12 and 15) by two of the five specimens 
dissected by Espada. Tliese little animals are represented in fig. 2 

Fig. 4. 


/. 



Tlie floor of the moutli ut' Hhinoderma darwini^ showing the toiigne, larynx, 
and the orifices of the gular sac; iiiultiplied two and a half tiincb. 

as they lay in life ; and it will be seen that they were, for the most 
part, irregularly disposed. Espada asserts that in one of his 
individuals the larvae (7 in number) were “ einigermassen in zwei 
pnrallelen lleihen angeordnet ” ; he does not state, however, in 
what way the surfaces of the bodies of these or any of his specimens 
were disposed respecting those of the parent. Examination of fig. 2 
shows that, with the excefition of two individuals on the parent’s 
left, all lay with their ventral faces in apposition with that of the 
adult which bore them ; and it might appear from this that the 
larvae are carried on their backs. These, it will be seen, were far 
advanced in development and, with two exceptions, disposed with 
their heads towards the neck of the sac, as though making their 
way towards the exterior. From the positions in which they lay 
it is tolerably certain that attempts were made by them to gain the 
latter in their death-struggles ; and I imagine that the parent died 
on its back, and that a stampede ensued, in which two of the unfor- 
tunate 1 1 prisoners were overpowered before righting themselves. 

The larvae were, as in one of Espada’s examples, unequally advanced 
in development. In all, both fore and hind limbs were free, the 
latter being webbed in three instances. Five of the 1 1 were caudate ; 
and it is worthy of remark that those whose metamorphosis was 


^ Cf. P. Z. S. 1887, p. 41)9, and Spengel, op. cit» p. 497. 
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least advanced lay (as in Espada’s example) at the base of the sac 
{cf, fig. 2). Tne largest larva measured 8 mm. from snout to 
vent, 5 mm. across the trunk at its widest part. None were young 
enough to show the remotest vestiges of external gilS, had such 
existed \ 

Espada found in one instance 15 young in the pouch. These 
were apparently in a somewhat similar condition to those of my own 
specimen ; concerning the parent, he writes (Spengel, p. 499), “ Die 
Eingeweide nahmern einen unglaublich kleinen (inverostmill) Raum 

ein bei genauerer Betrachtung stellte sich das Phiinomen 

nicht als eine mechanische Wirkung [of the enlargement of the sac] 
dar, sondern als eine Riickbildung, ein Schrumpfen dieser Eingeweide, 


Fig. 5. 



Longitudinal section of Bhinoderma darwini entire, taken to one side of the 
middle line after removal of the embryos ; to show the general relations 
and sectional area of the gular brood-sac {s.g). 

hi, urinary bladder ; h, heart ; l.8\ dorsal subcutaneous lymph-sinus ; 

0 ?, (esophagus ; sh, shoulder-girdle. 

welche wie abgezehrt erschienen. Das Thier muss ohne Zweifel, so 
lange seine Jungen in dem Brutraume sind, zum grossen Theil seine 
Ernahrun^sfunctionen einstellen, wenn auch nicht vollstiindig, wie 
bei den Winterschlafern.’^ I accordingly examined, with no little 
interest, the condition of the parts in my specimen ; and this with 
unexpected results. The small intestine (t.«, fig. 3) was perfectly 
normal and full of food-material in an assimilable condition, while 
the large intestine (t.2) was fully charged with excreta like that of 
a normm individual. The stomach (s/, fig. 5) was much distended 
by small Beetles and Diptera; and, but that the liver (A.p, fig, 3) was 
shrunken and displaced, and that the gall-bladder had collapsed, the 
alimentary viscera were those of a healthy animal in full diet. 

If Esp^a’s final deduction were correct, we might fairly expect 
to find the fat-body in an insignificant condition \ This was, on 

^ E^da failed to find traces of these in still younger larvas. 

* C/. Enappe, ** Las Bidder’sohe Organ” Morph, Jabrb. vol. xl. (1886). 
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the contrary, in my specimen, comparatively large (especially so 
upon tlie left side, c,a, fig. 5) — relatively larger, in fact, than in the 
healthy individual of the Common Frog prior to hibernation. In 
consideration of all the facts, I think it probable that Espada was 
mistaken, and that this extratirdinary paternal instinct does not lead 
up to that self-abnegation which he supposed. 


3. Description of a new Gonus and Species of Rat from 
New Guinea. By Oldfield Thomas. 

[Eeceived March 27, 1888 ] 

Among the collections recently brought from New Guinea by Mr. 
H. O. Forbes there occurs a specimen of Rat strongly resembling, 
superficially, the common small Papuan Uromys, U, cervinipes, 
Gould, but showing on a closer examination such characters, both 
external and cranial, as to necessitate the formation of a special 
genus for its recejition ; of these characters by far the most striking 
is its possession of a tail modified for prehension in the same fashion \ 
and almost to the same extent, as in the Phalangers inhabiting the 
same country. Among the other members of the Myomorpha, so 
far as I know, the only ones that have a truly prehensile tail are 
Dendromys and the common Harvest-Mouse {Mus minutus), in each 
of which there is a tendency towards the same modification of the tail 
as in the present animal. Otherwise, among the whole of the 
Rodents, this character is only found in the South-Americau Porcu- 
pines. It is true that many other Hats and Mice have the power 
of twisting their tails round branches, and so helping themselves in 
climbing, but in none is this so far developed as to cause any 
important modification in the actual structure of the tail, as is the 
case in the animal now described. 

The teeth, again, are remarkably complicated, and show a high 
degree of specialization, far more than is found in any other genus 
at all allied to the present one. This extreme specialization both 
of teeth and tail is especially remarkable in an animal inhabiting 
such a refuge for old and little-modified forms as New Guinea. 

The following is a detailed description of the new form : — 

ChIRUROMYS, g. 11. 

Externally like Mus, but with the terminal portion of the tail above 
without scales, quite naked, transversely wrinkled, and obviously 
prehensile. Scales of rest of tail (fig. 2, c) not, as is usual, square 
and arranged in distinct rings, but more or less pentagonal or lozenge- 
shaped, and set in diagonal slanting series, somewhat like the dorsal 
scales of a snake. 

Skull (fig. I, p. 238) with the infraorbital foramen typical in shape, 
but with its external wall narrow and not produced forwards as a 
projecting plate. Anterior part of zygomata outwards 

^ Except that the curl is upwards instead of downwards. 

pROC. ZooL. Soc. — 1888, No. XVII. 17 



238 


MR. O. THOMAS ON A NEW 


[Apr. 1 7, 


nearly at right angles to the general line of tlie skull. Supra- 
orbital edges square and sharp, but not beaded. Palatine foramina 
short and narrow. Bullae small. 

Teeth , — Incisors smooth. Upper molars (fig. 2, a) very compli- 


Fig. 1. 



Skull of Chiruramys forhm j once and a half the natural size. 

catedy the cusps low and the laminae scarcely marked, so that the 
homologies between their cusps and those found in other genera are 
by no means clear. ^ with eleven cusps in all, namely three trans- 
verse sets of three each, and two extra solitary cusps; with 10 
cusps ; h! nearly as long as apparently with seven cusps, hnt its 
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pattern too vague and little defined for exact description. Lower m* 
(fig. 2, b) with three pairs of transversely elongated cusps, an anterior 
and posterior central cusp, and a long extra external ledge running 
the whole length of the tooth ; with two pairs of similar cusps, 
a single posterior central one, and an external ledge ; m‘ with two 
pairs of cusps and an antero- external ledge. 

Chiruromys forbesi, sp. n. 

Very similar to Uromys cervinipes, Gould, in size and general 
appearance. Colour above a uniform dull rufous grey, below buff, 



( 'hintrouiys forhesi. 

A, left upj)er, and n. left lower molars, magnified about 10 diaioot-ers; c, dorsal 
view of middle, and n, tip of tail to show arraiigemeut of scales. 


the line of demarcation fairly sharply defined ; a ring round each 
eye nearly black ; between eye and ear, rather above their level, is a 
prominent white spot; whiskers very numerous, long and coarse, 
shining black, a single bristle also inserted just above each eye. 
Ears rather small, laid forward they reach to just beyond the middle 
of the eye, narrow, not pointed, their anterior edge straight, their 
tips and posterior margins evenly convex ; quite naked inside and 
terminally outside. Palate-ridges seven, three anterior undivided and 
four interdental. Hallux rudimentary, with a broad nail; palms 
with five broad smooth pads. Soles quite naked, smooth, with six 
large low pads, the posterior pads elongated ; fifth hind toe reaching 
to tl)e base of the last plialanx of the fourth. Tail (fig. 2, c and d) 
longer than the head and body, scaly, with minute hairs between the 
scales, its terminal inch or inch and a half quite naked and without 
scales above, the tip with a natural curl upwards and tlius showing, 
as well as by its structure, the prehensile power it possesses ; scales 
large, averaging rather more than a millimeter in diameter : arranged, 


240 LIEXJT.-COL. GODWIN-AUSTEN ON LAND [Apr, 17$ 

as above described. MammsB six, one axillarj and two inguinal 
pairs. Skull and teeth as described above. 

Hab. Sogere, S.E. New Guinea ; altitude 1750 feet. 

Dimensions of the type, an adult female, in spirit : — Head and 
body 15(5 millim. ; tail 222 ; hind foot 30 ; fore arm and hand 42*5 ; 
ear (above crown) 17 ; head 43 ; muzzle to eye 18*8, to ear 35*5 ; 
heel to front of last foot-pad 15 ; length of the pad G*8. 

Skull , — Basal length 34*0, greatest breadth 22*8 ; nasals, length 
12*3 \ interorbital breadth 5*7 ; interparietal, length 4*8, breadth 
9*3 ; infraorbital foramen, height 5*8, length of outer wall 4 0, 
distance from its outer corner to that of its fellow 11 *0 ; palate, 
length 20*0, breadth outside 7*0, inside nid 4*0 ; ]>a1atnl foramen, 
length 5*2; diastema, length 11*3; length of molar series 5*. 5, of 
^ 2*5, of 1*7, of 1*5; basicranial axis 11*0, basifacial axis 
23*0. Length of lower jaw (bone only) 23*8, (to incisor tips) 27*0. 


4. On some Land-Mollusks from Burmah, with Descriptions 
of some new Species. By Licut.-Col. H. H. Godwin- 
Austen, F.R.S., F.Z.S., &c. — Part I. 

[Received March 23, 1888.] 

The following list comprises the shells which have reached me since 
our late occupation of the above country. The first batch were col- 
lected and sent me by my former assistant in the Survey, Mr. M. Ogle, 
from the districts on the Kyeng-dwen, or Chindwen, east of Munlpur. 
The second lhave lately had placed in my hands by Mr. J. Ponsonby, 
who received them from Captain Spratt, R.A., from Upper Burmah, 
where that officer has been employed during the late military 
expeditions. The shells are not in a good state of preservation, 
and no doubt were collected under very considerable difficulties as 
regards leisure and deficiency of carriage. There are many new 
forms, showing what a rich harvest awaits the naturalists who could 
devote more time and care to the work. We trust that Captain 
Spratt (son of Admiral Spratt, a life-long worker at the Mollusca) 
will yet be able to add still more to our knowledge of the species to 
be found in our newly acquired territory, 

1 propose in this communication to describe the shells collected 
by Captain Spratt. Hlindet, where most of them were obtained, is 
situated on a tributary of the Irrawaddy, which, rising in the hills 
south of Mandalay, flows north to join that river at the sharp bend 
.below that town. It is through this valley that the new line of 
railway is to run to the capital from Toungoo. 

The late Mr, Francis Fedden, of the Geological Survey, visited 
this part of Burmah and the Salwin valley, in 1864-65, and brought 
back with him a good many specimens of land-shells, which were 
described hy Mr. W. Theobald in the Journal of the Asiatic Society 
for 1870. 
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There will be also included two or three shells in Mr. Theobald’s 
collection from this part of Burmah. 

1. Austenia? kiiyoungensis, n. sp. 

Locality, Shan Hills. 

Shell globose, tumid, not umbilicated ; sculpture covered with an 
epidermis, smooth ; colour brown, but the specimen m ith epidermis 
still remaining is weathered, in lile it is probably polished ; spire low, 
apex rounded ; sutnic shallow' ; whorls 3, the last ample and convex 
on periphery; aperture nearly circular; peristome thin, a strong 
callus on the body-whorl extending into the interior of the shell. 

Largest specimen. Size; maj. diarn. 20*5, iniii. 12*0, alt. axis 9*0. 

Second specimen. Size; maj. diarn. 180, min. 13*75, alt. axis 6*8, 
body-whorl 11*0 nirii. 

Animal not seen. It would be an interesting sfiecies to obtain 
alive. This is one of those forms which, without an examination of 
the animal, it is quite impo'^sihle to assign to its true generic or sub- 
geiieiic position ; it may he Cryptosoma or an Austenia, 

2. Austenia? eruatica, n. sp. 

Locality, Pingoung, Slian Hills. 

Shell dejiressedly globose, narrowly umbilicated, solid for size ; 
sculpture none, surface quite smooth ; colour white, shiny, hut both 
specimens are bleached ; it has evidently an ej>ideiniis wlien alive ; 
spire flatly rounded, apex low; suture adpressed ; whorls 3| ; 
aperture ovate, very oblique, very slightly descending at the pen- 
stomc, this is thin, sinuate nbo\e ; columellar margin oblique, 
reflected near the umbilicus. 

Size : rnaj. diani. 8*2, min. 7*0, alt. axis 4 mm. 

This shell was marked Vurgella levicula by Mr. Ponsonby. It is 
not of that species, which has a very thin and glassy sliell, is much 
more globose and with higher spire. I put it only prf)\ isionally in 
the present genus. The distinct umhilication is quite unlike any shell 
of this type I have seen. It has somewhat the outline of Crypto- 
soma preestans in miniature, but it is not the young of that species, 
with which 1 have compared it. 

3. Macrochlamys? consepta, Bs., small var. 

This shell agrees exactly in all its characters and size with speci- 
mens from the Moole-it range, Tenasserim, described and figured by 
me in ‘ Land and Freshwater Moll. Jnd.’ p. 110, the only difference 
being in its ruddy-brown colour, the more southern I'orm being oliva- 
ceous ochie ; coloration is very variable. 

4. HeMIPLECTA? ZIMMAYENSIS, D. Sp. 

Locality, Zimme, Siam territory {coll, Godwin- Austen, type). 

Shell globosely turbinate, well umbilicated, solid ; sculpture wavy 
broken longitudinal ribbing, crossed by the transverse lines of growth ; 
colour pale umber-brown, merging into wliite on the periphery and 
underside ; spire subconical, apex blunt ; suture impressed ; whorls 
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6, convex ; aperture ovate, oblique ; peristome simple ; columeliar 
margin suboblique, scarcely reflected. 

Size: maj. diam. 60*5, min. 51*25, alt. axis 29*5, body-whorl 
28*0 mm. 

This fine shell seems to be nearest to H, humphreysiana^ Lea. 
Mr. Theobald writes that the largest in his collection is 65 millim. in 
major diam. 

5. Helix (Trachia) emensus, n. sp. 

Locality, Hlindet, 1200 I’eet. 

Shell subdiscoid, widely umbilicated ; sculpture ill-defined irre- 
gular transverse striation ; colour horny or pale ochraceous ; spire 
subconoid, apex blunt ; suture shallow ; whorls 7, regular, flat, closely 
wound, the last descending suddenly, subangulatc on periphery ; 
aperture nearly circular, oblique ; peristome much reflected below, 
the margins joined by callus on body-whorl. 

Size : maj. diam. 13*5, min. 11*8, alt. axis 4*8 mm. 

This species belongs to the widely distributed group in this part of 
India represented by //. akontongemis^ ofdhami, &«. This lonn is 
much smaller, and differs sufficiently from all the s})ecies I know, 
that I have considered it worthy of naming. 

6. Helix (Trachia) clarus, n. sp. 

Locality, Hlindet. 

Shell subdiscoid, openly umbilicated ; sculpture irregular, close 
transverse striation j colour white (but both specimens a»*e bleached) ; 
spire depressedly conical, apex rounded ; suture shallow ; whorls 5, 
flat, subaugulate on periphery, the last slightly descending ; apeiture 
‘oval, very oblique ; peristome thin, slightly reflected. 

Size : maj. diam. 9*5, min. 8*5, alt. axis 4*0 mm. 

This species belongs to the Heliw huttoni group of shells, but is 
quite distinct, especially in the shape of the aperture. Only two 
specimens are in the collection. 

7. Helix (Genesella) hariola, Bs, 

Localities. Khagan on Irrawaddy, and Hlindet, 1200 feet. 

There are two specimens in the collection ; one is like the type, 
the other is keeled — var. carinata ot W. T. Blaiiford's collection. 

8. Helix (Planispira) sculpturita, Benson, 

Locality, Shan Hills. 

9. Euplecta pingoungensis, n. sp. 

• Locality, Pingoung, Shan Hills. 

Shell depressedly conoid, umbilicated, subangulate on periphery ; 
sculpture well-defined and regular curving cjstulation, disappearing 
on the periphery, thence smooth to the umbilicus ; colour pale horny ; 
spire low, apex flat and rounded ; suture moderately impressed ; 
whorls 6, convex, rather closely wound, flatly convex below. ; aperture 
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oblique, semiluiiate ; peristome strong ; columellar margin very 
oblique. 

Size: maj. diam. 12*2.), min. 11-20, alt. axis 5*0, bodv-whorl 
Crr> mm. 

This shell belongs to a group common in Arakan &c. (/i*. pansa^ 
helicifera^ ataranensis^ matnm? Haris), but is of a more depressed 
form and larger in size, smooth below and well sculj>turcd above; 
E./alcata is a large representative of the group in the Khasi Hills. 

10. Helix (Plectopylis) ponsonbyi. 

Locality. Hlindet, Upper Biirmah, 1500 feet. 

Shell sinistral, widely umbilicated, discoid, solid ; sculpture, wavy 
thread-like lines of growth; colour pale brown; spire flat, 24 
whorls at apex slightly raised above the succeeding whorls ; suture 
very shallow: whorls 7, closely wound and flat; aperture very 
oblique, descending, horizontally ovate ; peristome thickened, re- 
flected, the margin connected by a well-developed ridge, and with 
slight notches at the inner angles. 

Size: maj. diam. 17*5, min. 14*0, alt. axis 5 mm. 

Palatal teeth 0, the 1st highest, long, thin, like a knife-edge, the 
2nd and 3rd are short and rounded above, the 4th and 5th are 
united ; the 6th, situated on the lower outer side of the body-whorl, is 
short, somewhat thickened and rounded on the free edge. The 
parietal vertical laminae are two in number ; the anterior situated 
about 10 milhm. from the inner margin of the peristome. The 
anterior one is curved, solid, arched above, with two short buttresses 
above and below on the anterior side. The posterior one is obliquely 
set, is thin, and of nearly even height throughout. 

The horizontal parietal lamina is only present as a short and 
narrow ridge 3 millim, in length, situated just within the ai)erture, 
but not connected with the apertural ridge of the peristome ; a thread- 
like, free, narrow, horizontal lamina, commencing from below the 
posterior vertical lamina, extends forwards towards the aperture, 
gradually fining out but not extending to it. 

To the ordinary observer the shell would only possess the one 
simple short ridge near the peristome, all the other complicated 
structure being out of view so far back within the aperture. 

1 1 . Helix (Plectopylis) perarcta, W. T. Blanford. 

Locality. Hlindet, 1200 feet. 

Size: maj. diam. 10*0, min. 8*0, alt. axis 3*5 mm. 

The type of this species came from near Ava. In this specimen 
the horizontal lamina is continuous to the aperture, in others it is 
sometimes undeveloped for a short distance {vide P. Z. S. 1874, 
pi. Ixxiv. f. 4). 

12. Streptaxis thebawi, n. sp. 

Locality. PingounR, Shan Hills, 2500 feet. 

Shell ovately globose, umbilicated, somewhat solid ; sculpture 
finely costulated throughout; colour white; spire conical, apex 
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rounded ; suture well defined ; whorls 6, the last two the largest, 
the penultimate swollen and projecting beyond the body-whorls ; 
aperture oblicpie, semi-oval, with one rather long parietal lamella 
fining out inwards and backwards ; peristome white, sinuate above, 
somewhat thickened, regular throughout, the two margins united 
by a callus ; columeliar margin oblique. 

Size: maj. diam. 10-0, min. 7*0, alt. axis 6*5 mm. 

Compared with the Burmese species hitherto known this is nearest 
to <S^. binnanicay but is higher in the spire, and the second whorl is 
more tumid, the lamella is more strongly developed. 

13. Pupa salwineana. 

Pupa salwineana, Theobald, J. A. S. B. 1870, vol. xvxix. pt. 2, 
p. 400 ; figd. Conch. Iiid. pi. c. f. .9. 

Locality, Pingoung, Shan Hills, 2.')00 feet. 

Size: maj. diam. 2*50, alt. axis 5-50 mm. 

This is a very beautiful little shell. The only perfect specimen is 
bleached, but a smaller imperfect one shows that it is covered with a 
brown epidermis. 

14. Glausilia (Pseudonenia) shanica, n. sp. 

Testa breviter rimata, fusiformi-clavata, carneo-grisea, solidula ; 
spira concavo^turrita, valde elongata ; apex minutus, acutissimus, 
An/r 1 lentissime accrescentes, tonvexusculi, sutura impressa 
disjuncti, subtiliter striati, ultimus penulfimo parum major, 
subtus leviter attenuatus, cervice rotundatus. Apert, parva, 
obliqua, late piriformis; perist. continuum, breviter solulum, 
expansiusculum. Lamellcc modicre, compressa:, opproximatm ; 
super a marginalis, parum alt a, intus humillima, cum spirali ut 
videtur continua ; infera sublimis, subhorizontafiter in mediam 
aperturam prosiliens, antice in denticulum desinens, a basi intuenti 
valde spiraliter torta ; subcolumellaris subemersa, oblique intuenti 
distinctissima. Plica principalis profunda, lateralis, in apertura 
antice vix conspicua ; palatales 2, altera super a, principali 
approximata et parallela, altera infera cum clausilio perspicuo 
lunellam lateralem, magis minusve distinctam, fingente** 

Alt. 19^, diam. 4 mm. ; alt. apert. 3g, lat. apert, 2^ mm. 

Hah. Shan Hills, near Pingoung, Burma, at a height of about 
2500 feet. {Boettger.) 

This description is somewhat amended by Mr. Ponsonby from one 
by Dr. Boettger, who considered it to be allied to G. affinis of the 
Naga Hills. On comparison it proves to be very different in every 
way. 

15. Cyclophorus ckassalabella, n. sp. 

Locality, Shan Hills. 

Shell similar in form to C. fulguratus, rather openly umbilicated ; 
coloration, a distinct narrow dark brown band on the periphery, 
sharply defined above, giving ofiF below a regular series of zigzag 
markings, like a fringe hanging from it ; the whorls above are orna- 
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mented with similnr zigzag bands at equal intervals, but which do not 
extend to the peripheral band ; spire conical, apex fine ; whorls 5 ^ 
aperture subvertical ; peristome of a pale yellowish tint, very much 
thickened to the extent of 4*5 millim. 

Size: maj. diam, 41*5, min. 32*0, alt. axis 18*5 mm. 

16. Cyclophorus, sp. inc. 

Locality, Shan Hills. 

Size : maj. diarn. 31*0, min. 25*5, alt. axis 15*0 mm. 

In form this sliell is nearest to C, excellens, Pfr., from JM'»ulrnein, 
particularly as regards the umbilicus and height of spire ; its mark- 
ings differ, and the size is much smaller. I hesitate to name this 
single specimen ; a series of examples in fiesh condition is required 
for these shells, so variable in colour. 

17. Pterocyclos albersi. 

Locality, Illindet, 1200 feet. 

18. Alyc^eus (Dioryx) urnula, var. 

Locality. Pingoung, Shan Hills, 2500 feet. 

The only difference between this and the Assamese form is the 
greater length of the sutural tube in the Burmese shell. 

19. Alcaeus spratti, n. sp. 

Localily. Pingoung, Shan Hills, 2500 feet. 

Shell pyramidal, closely umbilicated ; sculpture very fine close 
cost ulat ion, more distant between the sutural tube and the peristome ; 
colour white, with pale lemon tinge, or horny ; 8])ire high, rapidly 
decreasing to apex, which is rather pointed ; suture well impressed ; 
whorls 5^, convex, the last swollen, slightly constricted at the 
sutural tul c, which is very short and thick, less than one millim. in 
length; the whorl swells again to the aperture, this is circular, 
oblique; peristome double, slightly reflected ; operculum not seen. 

This species is quite new ; it might be at first taken for a small 
variety of A, 2 )yraviidalis^ Bs., from the Tenasserim valley, but the 
sutural tube is in that species very thread-like and nearly 3 millim, 
in length ; the aperture is also very different in form, and not so 
simple and circular, 

20. Paludomus ornatissima, Bs. 

Locality, Between Myingyau and Hlindet. 

21. Melania, sp. inc. 

A specimen in bad broken condition. 

22. Ampullaria paludinoides, Phil., var. 

Locality, Khyang-nyat. 

The present example agrees with a specimen in my collection from 
Pegu. 

23. Ampullaria olea. Reeve. 

Locality, Shan Hills. 
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6. Notes on Specimens in the Hnme Collection of Birds. 
By E. Bowdleb Sharpe, F.L.S., F.Z.S., &c. — ^No. 6'. 

On some Species of the Genus Digenea. 

[Rocoivod April 3, 1888.] 

When arranging the Muscicapidee belonging to the Hume Collec- 
tion, I laid aside a specimen belonging to the genus Digenea^ which 
appeared to me to be new to science, but which 1 did not like to 
describe from a single skin. In the Tweeddale Collection, however, 
I have found another example, and it is so evidently distinct that 1 
no longer hesitate to give a name to the species. 

Digenea leucops, sp. n. 

Adult, General colour above light olive-brown, with somewhat of 
an ashy tinge ; wing-coverts like the back, the greater series some- 
what more ruddy brown externally ; bastard-wing, primary-coverts, 
and quills dusky brown, externally ruddy olive ; upper tail -coverts 
rather more reddish brown than the back ; tail-feathers dusky brown, 
externally reddish brown ; crown of head like the back ; a white line 
across the base of the forehead, widening into a large supraloral spot ; 
feathers about the eye washed with ashy grey ; lores ashy, as also 
the feathers round the eye ; ear-coverts and cheeks ashy, washed 
with olive ; throat white, the chin and a broad band on each side 
of the throat black, continued downwards and forming a collar on 
the fore neck ; chest and breast pale ashy, with a slight tinge of olive- 
brown ; abdomen white ; sides of body and flanks olive-brown ; 
thighs olive-brown ; under tail-coverts white ; under wing-coverts 
and axillaries white ; quills below dusky brown, white along the 
inner web : “ bill slaty brown ; feet white, tinged fleshy ; iris bright 
dark brown ” (7^ G, Wardlaw-Uamsay) . Total length 4 ‘3 inches, 
culmen 0*45, wing 2*5, tail 1*75, tarsus 0*8. 

Hab, Shillong (/. Cockhurn : mus. A, 0, Hume ) ; Karen-nee 
(R. G, Wardlaw-Rammy \ mus, Tweedd,), 

At the time of writing the fourth volume of the ‘ Catalogue of 
Birds,’ I had not seen a specimen of Digenea submoniliger of Hume, 
and I now propose to give a description of this species from the 
series in the Hurne Collection. 

Digenea submoniliger. 

Adult, General colour above light olive-brown, a little more ruddy 
brown on the head ; wing-coverts like the back, the greater coverts 
with a slight tinge of ruddy brown externally; bastard-wing, 
primary-coverts, and quills dusky brown, externally olive-brown, 
with a very slight ruddy tinge ; upper tail-coverts rufous ; tail- 
feathers dark brown, externally rufous; base of forehead, lores, 
eyebrow, and feathers round eye clear tawny buff ; ear-coverts and 

^ Seep. Z.S. 1887, p. 470. 
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In the very complete description of the respiratory apparatus of 
birds which rrof. ‘Wiedersbeim gives in his ‘ Lehrbuch der ver- 
gleichenden Anatomie * there is no mention of any other bird in 
which muscular fibres cover the oblique septum ; Prof. Huxley’s 
statement about the Duck is referred to in a footnote ^ 

T have found that an identical structure occurs in two species of 
Penguin, viz. Eudyptula minor and Spheniscus demersus ; in both of 
these birds the oblique septum is covered posteriorly by a layer of 
muscular fibres which rise from the pubis and are attached ventrally 
to the sternum. 

After referring to the late Prof. Morrison Watson’s elaborate 


Fig. 1. 



Duseotion of FrcUercula arctica, to illustrate disposition of oblique septum, 
a, oblique septum ; /, coils of intestine ; pubis. 


and well-illustrated Report upon the Penguins collected by the 
‘ Challenger ’ ^ and finding there no mention of this muscular layer, 
I believed that this particular resemblance between the Puffin and 
the Penguins would be recorded for the first time in the present 
paper. Quite recently I have become acquainted with the contents 
of a short paper ® by M. Filhol, in which he describes this muscular 
layer in the Penguin, though in another species. The following 

i P. 665, note 2. * Zool. Ohall. Kxp. vol. vii. 

3 “ Sur la constitution du diaphragme des Eudyptes** Bull. Soc. Pbilom. (7) 
t. vL p. 235. 
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quotation from his paper will show that he probably refers to a 
structure identical with that described in the present note {loc. eit. 
p. 236) 

Indifpendarament de ces deux faisceaux musculaires que Ton 
retrouve avec la m^rne disposition chez tous les oiseaux, j’ai observe 
chez les Eudyptea au niveau de Tongle form6 en dehors par le 
diaphragme thoraco-abdoniinale et la portion inferieure du diaphragme 
thoracique, un faisceau musculaire k fibres pales et divergentes. 
Ces fibres sont dirigees suivant le contour qu’affecte en leur point 
d’existence la cavit6 abdominale. Elies sont assez courtes et se 
tenninent toutes par un sommet aponeurotique. Je designerai ce 
muscle par Tappellation de muscle diaphragmatique transverse/’ 

It appears therefore that the Puffins as well as the Penguins and 
Ducks are to be distinguished from many other birds by the fact that 
the oblique septum is partially covered by a layer of muscular fibres. 
But this layer of muscular fibres is by no means equally developed 
in all the three groups of birds. It is best developed in the Buifin and 
in the Penguins ; it appears to be very i'eebly developed in the Duck. 
Prof. Huxley gives no particular description of it in the Duck, but 
his figure ‘ shows that the layer of muscular fibres is very limited in 
extent and does not reach nearly as far as the sternum. It is 
attached to the dorsal middle line of the body and oidy covers the 
oblique septum for a very short way. I have found in the Toucan 
(Bhamphastos ariel) a perfectly similar patch of muscle occupying 
an identical position ; the muscular fibres in this case also were 
obviously unstriated. 

There is another important difference between the muscular layer 
, of the oblique septum in the Duck and that in the Puffin. The 
fibres are in the Duck {according to Prof Huxley) and in the 
Toucan unstriated; in the Puffin they are distinctly striated: I 
unfortunately neglected to observe whether this was also the case 
in tlie Penguins, and Filhol makes no mention of the point. 

It does not, however, as it appears to me, affect the question of 
the homology of the muscular layer covering the oblique septum in 
tiiese three types to learn that the fibres are striate in the one and 
unstriate iu the other. 

The muscular fibres of the alimentary tract are commonly said to 
be striated in the Tench, while they are unstriated in other fish. 
It is unnecessary to insist upon the homology of the muscular layer 
in the two cases. 

Mr. C. E. Marshall, in a paper upon the histology of muscle’, 
points out that striation in the fibres of muscle**bundies appears to be 
associated with greater activity on the part of the muscle. The 
.muscles, for example, of an Echinus are for the mpst part unstriated ; 
those muscles which move the valves of the pedicellariae are striated, 
as was shown by Mr. Geddes and myself, and more recently by 
Hamann. The pedicellariae are undoubtedly the most actively 
moving organs of the Echinus ; and the nature of their muscles 
(striate) supports the views of Mr. Marshall. 

^ Zoo, cit, p, 606, fig. ® Quart. Joum. Micr, Sci., Aug. 1887. 
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It is possible then, as it appears to me, that the feebly developed 
muscular layer which extends for a short way over the dorsal 
attachment of the oblique septum in the Duck and in the Toucan 
may be the degenerate rudiment of the powerful muscle which 
extends over so large a portion of the oblique septum in the Penguin 
and in the Puffin. There is nothing, moreover, in the facts, so far as 
they have been stated, to disprove the truth of the converse to the 
above, viz. that the powerfully developed muscular layer of the 
Penguin and the Puffin is a further development of the feeble 
musculature of the oblique septum in the Duck. 

To decide which of these two alternatives is the more probable, it 
is necessary to go into the question of the nature and homologies of 
the muscular layer in question, 

I have at present been unable to discover any bird in which the 
oblique septum showed characters which would serve to throw any 
light upon the (juestion. 

No doubt the structure of the viscera of the extinct Dinosauria 
would solve the problem at once ; but, failing these, it is clear that 
the Crocodilia more than any existing group of Reptiles approach 
birds in their atructuie. 

Prof. Huxley has in his paper, so frequently referred to, indicated 
many striking resemblances between the respiratory organs of Birds 
and those of Crocodiles. 

It had already been noted by Sir R, Owen ^ and by Dr. Martin - 
that the abdominal cavity of Crocodiles is remarkable for the great 
development of special serous sacs enveloping the various viscera, 
its cavity being thus greatly subdivided. In this arrangement 
there is a very close similarity to Birds, as Prof. Huxley pointed 
out. “ A fibrous expansion extends from the vertebral column 
over the anterior face of the stomach, the liver, and the dorsal and 
front aspect of the pericardium, to the sternum and the f)arietes of 
the thorax, separating the thoraco-abdominal space into a respiratory 
and a cardio-abdorninal cavity, and representing the oblique septum 
of the bird (Huxley, /oc. at, p. 568). This supposed homologue 
of the oblique septum in the Crocodile is not, however, simply made 
up of a layer of fibrous tissue ; Prof. Huxley goes on to say in the 
same paper and on the same page : — “ A broad, thin muscle arises, 
on each side, from the anterior margin of the pubis ; and its fibres 
pass forwards, diverging as they go, to be inserted into the ventral 
face of the posterior part of the pericardium and into the ventral and 
lateral parts of the fibrous capsule of the stomach, passing between 
that organ and the adherent posterior face of the liver, and being 
inserted into the fibrous aponeurosis which covers the anterior 
surface of the stomach, and represents the oblique septum.” 

If the homologies instituted by Prof. Huxley be allowed, then thig 
muscle is clearly the equivalent of the muscle which I have described 
in this paper in the Pvjfin and which M, Filhol has described in 
the Penguin ; in every case the muscle arises from the pubis and 
extends as far as the region of the stomach ; in the two birds, 
^ P, Z. S. 1831, p. 139. P. Z. S. 1835, p. 129, 
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however, the muscle is attached to the sternum and its 6bres are 
striated (? Penguin) ; as to the Crocodile, Prof. Huxley does not 
state whether the muscles are striated or not. Judging from the 
analogy of other reptiles (Lacertilia), where muscular fibres also 
extend into the mesenteries \ they are not ; but the homology is 
not, in my opinion, already stated, aifected by this question 

The rudimentary muscles which clothe a limited area of the 
oblique septum in the Duck and Toucan are probably to be derived 
from the same muscle in the Crocodile, or else they may be directly 
traceable to a bird ancestor in which the same muscles were present 
in the same hypertrophied condition that they now are in the 
Penguin and Pufiin. 

The muscle in question is in fact more highly developed in the 
Pufiin and Penguin than in the Crocodile ; hut the habits of the 
birds suggest an explanation not only of the retention of the muscle 
but also of its great development and the appearance of an attach* 
ment to the ventral parietes. 

Both these birds are diving birds, and it seems therefore reasonable 
to suppose that any organ which would facilitate vigorous inspirations 
and expirations would be highly advantageous. Now the respiratory 
movements in birds are largely brought about by the abdominal 
muscles, which depress the sternum and the parietes. and so drive the 
air from the air-sacs through the lungs to the exterior. But the 
sternum in the Puffin &c. is long and the muscular abdominal parietes 
are therefore shorter than usual. The muscular force available is ns 
a consequence not so great as in many other birds (e. g. the Emu) ; 
this deficiency is made up for by the muscle covering the oblique 
septum, and moreover the relations of this muscle are such that it is 
particularly available for its presumed function. 

In the first of the present series of “ Notes upon the Visceral 
Anatomy of Birds ® I have called attention to the resemblance 
between the so-called “ omentum of Birds and the “ horizontal 
septum** of the Crocodile, which is directly continuous with the 
oblique septa of the same reptile, and is apparently not distinguished 
from it by Prof. Huxley. It seems to me that the entire fibrous 
eospansion which arises from the vertebral column and extends over 
the anterior face of the stomachy liver ^ ^c. in the Crocodile represents 
both the oblique septa and the omentum in the bird* 

The middle part of the fibrous expansion in the Crocodile bears 
the two anterior abdominal veins, or at least they pass between it 
and the ventral parietes. In the bird there are a number of small 
veins upon the omentum which join the portal system, and are 
probably collectively the equivalents of the anterior abdominal system 
in the Crocodile. This appears to me to be an argument in favour 
of identifying the median portion of the fibrous expansion in the 
Crocodile with the omentum of the bird. 

^ Kathke. Wiener Sitzungib. 1852. 

* Prof. Q-. B. Howes telfi me that the muscle in question is composed of 
plain fibres in the Crocodile. 

»P.i2.S. 1886, p.886. 
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A difficulty in the way of this comparison is the relation of the 
omentum to the oblique septa in many birds ; the oblique septa pass 
from the hinder part of the abdominal cavity arisin£; from, or near, 
the pubis ; they are attached to the parietes veiitrally and dorsally, 
and completely shut off a triangular segment of the coelom from that 
portion of the coelom which contains the intestines ; the omentum 
comes into contact with the oblique septum and even fuses with it, 
but it is quite distinct from it, in the direction of its fibres, &c. It 


Fig. 2. 



Diagrammatic transverse section tlirough abdominal region of Emu, to 
illustrate the oblique septum. 

a, oblique septum ; b, umbilical ligament. 


might appear therefore at first sight as if the omentum was a structure 
peculiar to birds and that the whole of the “fibrous expansion ” of 
the Crocodile represented the oblique septa, the only difference being 
that in the birds the two halves had shrunk away from each other 
towards the lateral parietes. 

The relation of the oblique septa to the omentum in the Emu 
is rather different from that of many birds and enables this 
difficulty to be surmounted. The oblique septa pass back to the 
extremity of the abdominal cavity, but posteriorly they are not 
attached to the ventral parietes ; the oblique septum has thus a free 
ventral edge for a considerable length ; the omentum is attached to 
it apparently as in other birds, but on stretching the oblique septum 
the free edge is seen to be double and really to be produced by an 
upward fold ; at this point the strong interlacing tendinous fibres of 
the oblique septum disappear and the membrane passes without any 
break into the omentum. If this membrane is sufficiently stretched 
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the intestines of tlie Emu are seen to be covered by a horizontal 
septum, which resembles that of the Crocodiles except that it does 
not arise from the dorsal median line but along two lines placed 
nearer to the lateral parietes ; the relations of the posterior region 
of the oblique septum to the omentum are represented diagramma- 
tically in the accompanying drawing (fig. 2, p. 257). These facts, 
then, support my contention that the omentum as well as the oblique 
septa of birds are to he derived from the fibrous expansion which 
covers over the viscera in the Oroc-odilia. 

They also suggest that the oblique septum of birds has been 
produced by a vertical fold of this fibrous expansion which became 
attached to the ventral parietes and ultimately lost all traces in most 
birds (?) of its primitively double nature, and not by a separation 
of part of it. 


4. Observations on the Fishes of India. — Part I, 

By Francis Day, C.I.E., F.Z.S. 

[Received April 13, 1888.] 

During the ten years that have elapsed since the completion of 
my work upon the ‘ Fishes of India/ several new piscine forms have 
been obtained, both from the seas and fresh waters of that part of 
Asia. Extetided observations among specimens preserved in the 
Museums of Europe have likewise convinced me that some species 
which I formerly considered to be undescribed have no title to that 
djesignation, while several of my new ones have been redescribed as 
novelties by others. The foregoing reasons would scarcely have in- 
duced me to recur again to this interesting fish-fauna had it not 
been that it is proposed to re-issue my work in a more portable size, 
better suited to the requirements of travellers and collectors. As 
the subject of the geographical distribution of these fishes will have 
to be considered, 1 am obliged to point out not only such forms as 
I have erroneously described to be new, but likewise to advert to 
those of other describers which I believe would come under this head. 

CrOMILEPTES ALTIVELIS. 

Serranus altivelis, Cuv. & Val. 

? Serranus striolatus, Playfair, Fish. Zanzibar, p. 11, pi. iii. f. 2. 

1 Serranus yibbosus, Boulenger, P. Z. S. 1887, p. 654. 

The figure of Serranus altivelis in Cuv. & Val. ii. pi. xxxv. shows 
the spines of the dorsal fin increasing in length to the last, which 
is^ delineated nearly twice as long as the second. ^ Cantor, in his 
* Malayan Fishes,’ remarked that these spines from the third were 
of nearly equal length ; Bleeker shows them slightly, but gradually 
augmenting to the last, which is figured as one fifth longer than the 
third : 1 have observed them more nearly corresponding with Cantor’s 
description. The foregoing shows that differences do exist as to the 
length of these spines, and that a gradual augmentatiou from the 
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third to the last is not carried out in a similar manner in all speci- 
mens. 

The specimen of S, striolatus is stuffed, and the ends of the 3rd, 
4th, and 10th dorsal spines are broken; the 3rd and 4th are said to 
be the longest and one third the length of the head, thus differing 
from S. altivelis: the last dorsal spine is rather more than half the 
length of the longest ray QO* dorsal and 

anal fins are similar to S, altivelis and S, yihhosus ; the pectoral is 
shorter than in /S', gibhosus, which is nearly as long as in S. altivelis. 

The specimen of Serranus gibbosus is of very similar form to the 
foregoing, which may be owing to having been preserved in strong 
Bf)irit instead of being a skin ; its third dorsal spine is nearly as long 
as the longest ray, but its last spine is broken. The length of its 
head (from the end of the snout to the end of the opercular spines) 
is 4^ in that of the total length. The colours are between the two 
others ; its spots are larger in size than in S, striolatus^ but having a 
similar tendency to form about 1.5 irregular rows along either side of 
the body. 

I think the Zanzibar and Muscat fishes are merely separated from 
one another by their colours, and that their form differs from C, alti- 
velis in the shorter lengths of their dorsal spines. Tliis fish does 
not appear to extend to the Red Sea ; consequently if S, striolatus 
and 8. gibbosus are varieties of S, altivelis^ they are found in the 
extreme limits at which this species extends to the west. Without, 
therefore, absolutely holding them to be identical, I think that 
when a larger number of sjiecirnens have been obtained they will 
probably only be ranked as varieties. 

Skrranus diacanthus, Cuv. & Val. 

Epinephelas retouti, Bleeker, Fish. Madagascar, p. 21, pi. xii. f. 1. 

Serranus uatifasciatus, Schlegel. 

Serranus grammicus, Day, Proc. Zool. Soc. 1867, p. 700. 

Since my description of this fish was published, I have seen 
Schlcgel’s types in the Leyden Museum, and they undoubtedly 
belong to this species. 

Serranus morrhua, Cuv. & Val. 

Serranus prceopercularis, Boulenger, I, c, p. 654. 

As I have already given an account of the colours of this fish, I 
will merely remark that the young have sinuous white bands, but as 
the fish becomes older it assumes a brown colour, with narrow black 
lines, which were the original borders of the white bands. In the 
Paris Museum is a young specimen having dark spots along tlie lines 
which bound the white bands. In KlunzingeFs figure (Fisch. Roth. 
Meeres., t. i. f. 2), three brown lines radiate from the eye and become 
four curved ones on the body, the first going to the 8th dorsal spine, 
the second to the 5th ray, while between these are blotches, spots, or 
markings of the same colour. The fifth dorsal spine is shown the 
longest. 
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In 8, pr<BOpereular%s the colour differs, the lines being more or 
less broken up into spots ; but if the smaller of the two specimens 
(12 inches in length) is examined, it has the distinct remains of the 
black lines which edge the bands on the head, as shown in my 
* Fishes of India,’ while the opercular spines are similarly placed to 
those in 8, morrhua. 

As regards colours, it is by no means unusual that vertical bands 
in these fishes have a tendency to disappear, and horizontal lines to 
break up into spots, and even entirely fade away. 

Grammistgs punctatus, Cuv. & Val. 

Sent by Dr. Bidie from Madras in 1883. 

Lutianus argentimaculatus, Forsk, 

Mesoprion garretti, Gunther, Fische d. Siidsee, p. 15, t. xiii. f. B. 

Apogon ellioti, Day. 

4po^on flra/wr<e, Gunther, * Challenger ^ Shore-fishes, 1880, p. 38, 
pi. xvi. f. C. 

SyNAGRIS TiENlOPTBRtJS, Cuv, & Val. 

Synagris notatuSi Day, Proc. Zool. Soc. 1870, p. 684. 

Gerres 8ETIFER, Ham.-Buch. 

Gerres alii^inis, Gunther, Intr. Study of Fishes, with a figure* 

Femphbris malabarica, Cuv. & Val. 

Pempheris mangula. Day, Fish. India, p. 175. 

4, Pempheris russelli. 

Pempheris molucca, Day, Fish. India, p. 175. 

This species is identical with Russell’s fish, plate xiv., but not with 
P. manguloy Cuv, & Val., a form figured in Gunther’s Fische d. 
Sudsee, t. lix. f. B, whereas Klunzinger’s P. mangula differs again 
from both species. 

Umbrna sinuata. Day. 

Umhrina striata^ Boulenger, P.Z. S. 1887, p. 660. 

Trachynotus RV88ELLI, Cuv. & Val. 

Trachynotus eoppingerit Gunther, Fish. Alert Exp. 1881-82, 
p. 29, pi. iii. f. A. 

PsEN£8 JAVANICXJS, CuV. & Val. 

Psenes guamensis, Giinther, Fische d. Sudsee, ii. p, 145, t. xci. 
f.,100. 

PeRCIS CYLINDRICA, Sp. nOV. 

B.vi. D. 5/21. P.16. V. 1/5. A. 17-18. C. 15. L.1.44. 

L. tr. 2^/9. 

Length of head 4, of caudal fin 5|, height of body 5| in the total 
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length. Ft/es: diameter in the length of the head, 1 diameter from 
the end of the snout, and of a diameter apart. The greatest width 
of the head equals its length excluding the snout. Cleft of mouth 
very slightly oblique ; lower jaw a little the longer ; the posterior 
extremity of the maxilla reaches to beneath the first third of the 
orbit. The greatest depth of the preorhital equals one third of the 
diameter of the eye. All the opercles entire ; a well-marked spine 
on the opcrcle, and another on the subopercle ; no shoulder-spine. 
Teetk : two enlarged ones on either side above the symphysis of the 
lower jaw ; fine ones on the vorner. Fins : second dorsal spine the 
longest, equalling three fourths of the diameter of the eye. Pectoral 
nearly as Jong as the head. Ventral one fourth longer than the 
head, reaching the base of the seventh anal ray. Caudal slightly 
rounded. Colours : reddish brown, with five wide and dark vertical 
bands, extending from the back to the lower surface, these bands 
being darkest at their edges and disappearing about the middle of the 
body, where there are also some dark spots ; a brown ocellus at the 
upper part of the base of the caudal fin, which has some brown 
spots on it. Numerous brown spots on the snout and upper surface 
of the head and cheeks, some on the upper edge of the eye, where 
there are two dark narrow bands. Ventrals white ; first dorsal fin 
nearly black between the spines ; soft dorsal and anal with fine dots 
between the rays. 

Hah, Two small specimens from the Andaman Islands. 

Gobius littoreus, sp. nov. 

B. V. D. 6/11. P. 15, V. 1/5. A. 10. C. 14. L. 1. 22. 

L. tr. 6. 

Length of head 4J, of caudal fin 4J, height of body 5^ in the 
total length. Eyes : diameter 3 in the length of the head, ^ a dia- 
meter from the end of tlie snout, and placed close together" The 
greatest width of the head equals f of its length, while its height 
equals its length excluding tlie snout. Anterior profile of the head 
somewhat obtuse ; cleft of mouth oblique, lower jaw slightly the 
longer ; the posterior extremity of the maxilla reaches to beneath 
the first third of the eye. Preopercle spineless, and no warts on the 
head. Teeth in villiform rows, none enlarged. Fins : dorsal 
spines of moderate strength, the longest nearly half the length of the 
bead ; pectoral as long as the head, some of its rays fine and silk- 
like ; cajudal pointed. Scales ctenoid, none on the head ; eleven 
rows between the occiput and front edge of the dorsal fin. Colours ; 
yellowish, with a few dark spots on the body and a dark band from 
the eye to the snout, also a dark mark on the opercle. Upper half 
of eye black. Dorsal, anal, and caudal fins with a grey outer 
edging ; ventrals white. 

Hab, A small species from Madras. 

ElEOTRIS MACROLEPIDOTA, Bloch. 

This fish is not Eleotris hoedtii of Bleeker, as stated in Giinther’s 
Pjtoc. ZooL. Soc. — 1888, No. XIX. 19 
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Fische Siidsee/ ii. p. 185, as the type at Berlin (No. 2155) has 
D. 7/^, A. (the last ray in both being almost double, and there- 
fore counted as two by Bloch), L. 1. 30, L. tr. 13-14, and from 
27 to 28 scales between the snout and the first dorsal fin. 

Eleotris ellioti, sp. nov. 

Cul nachooli, Tamil. 

B. vi. D. 6/12. P.21. V. 6. A. 13. C. 13. L. 1. 80. 

L. tr. 16. 

Length of head 4J, of caudal fin 4|, height of body in the 
total length. Eyes high up, diameter 3| in the length of the licad, 
1 diameter from the end of the snout. Height of head two thirds 
of its length ; interorbital space narrow. Cleft of mouth somewhat 
oblique, the maxilla extends posteriorly to beneath the middle of the 
eye. Teet^ rather large, in a single row in the upper jaw, with two 
small lateral canines, in two or three rows in the centre of the lower 
jaw, separated from the single lateral row by two large, recurved, 
canines. E/ns : dorsal spines thin, fiexible, and equal in height to 
the body below them ; second dorsal and anal of similar height and 
one third lower than the first dorsal. Pectoral nearly as long as the 
head. Caudal rounded, with its central rays somewhat the longest. 
Scales: ctenoid in the posterior portion of the body, where they are 
larger than anteriorly, small on the surface of the head ; none on 
the cheeks. Colours : whitish, with fine wide and light-coloured 
chestnut bands descending from the back, each of which has a black 
outer edge ; another over the nape is without dark edges. Caudal 
fin brown, with a broad, yellowish, black-bordered vertical band 
down its centre. A dark horizontal band running along the cheeks 
below the eye. Dorsal fins light brown, with light outer edges, a 
large black white-edged blotch on the posterior half of the first dorsal 
fin, and a second but smaller one at the termination of the second 
dorsal, which last fin is white at its base. 

Hah. Madras. 

A skin from Sir W. Elliot’s collection is 3*2 inches in length, 
but is in bad condition ; a coloured drawing was made from the 
fish when captured. 

Petroscrites striatus, sp. nov. 

B. vi, D. 40. P. 13. V. 3. A. 27. C. 10. 

Length of head 4^, of caudal fin 6|, height of body 6 in the total 
length. Eyes ; diameter 2f in the length of the head, | of a dia- 
meter from the end of the snout, and the same distance apart. The 
greatest width of the head equals half its length ; the maxilla reaches 
to beneath the first third of the orbit. Snout somewhat broad and 
rounded in front, the upper jaw a little the longer. No tentacles on 
the head. Teeth : an exceedingly large recurved canine on either 
side of the lower jaw, while about 14 teeth are present between the 
canines* Einsi dorsal commences midway between the eye and 
the hind edge of the opercles, and does not extend quite so far as 
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the caudal fin ; the height of its longest ray equals two thirds of that 
of the body, and is rather more than tliose in the anal fin, which 
latter is not united to the caudal. Colours : with about ten broad 
vertical bands, extending from the base of the dorsal to the anal 
fins, separated from one another by a very narrow white line. Dor- 
sal and anal fins externally black-edged, and the membranes studded 
with fine brown spots. Caudal light-coloured. 

Hab. Ceylon. 

Salarias sindensis, sp. nov. 

B. vi. D. 13/20. P. 14. V. 2. A. 23. C. 12. 

Length of head 5, height of body ,5 in the total length. Eyes 
situated high uj) near the dorsal profile, diameter of the length of 
the head. Body strongly compressed, profile from above the orbit 
to the end of the snout oblique. The height of the head equals its 
length excluding the snout. The posterior extremity of the maxilla 
reaches to beneath the front edge of the eye. No tentacles or crest 
on the head. TeeM well developed large posterior canines. Finsx 
dorsal not notched, but highest posteriorly, where the longest rays 
equal half the height of the body, anal not quite so high as the soft 
dorsal ; dorsal, anal, and caudal rays unbranched. The dorsal and 
anal fins not quite connected to the caudal. Colours : olivaceous ; 
four wide brow^i bands on the head, the three anterior of which en- 
circle it ; about twelve vertical bauds on the body more or less distinct, 
but more marked at the base of the dorsal fin. Dorsal fin with a 
dark mark along its anterior two thirds ; anal black-edged, each ray 
tipped with pure white. In one there appear to be marks of some 
narrow horizontal bands having existed along the front half of the 
body, 

Hab. Three specimens from Kurrachee in Sind. 

Salarias neilli, sp. nov. 

B. vi. D. 12/17. P. 13. V. 2. A. 19. C. 10. 

Length of head 4J, height of body 4| in the total length. JEyes 
situated high uf>, near the dorsal profile, 4 diameters in the length 
of the head, 1 diameter from the end of the snout, and ^ a diameter 
apart. Frontal profile very steep, the head as high as it is long, 
the maxilla reaches to beneath the last third of the eye. A fringed 
supraorbital tentacle about twice as long as the eye ; a small fringed 
one at the nostril ; no crest on the head. Teeth ; a very large 
curved canine posteriorly in the lower jaw, and a smaller curved one 
in the upper. Fins ; spinous portion of dorsal fin lower than the 
rayed part, the notch between the two parts of the fin well marked ; 
the longest dorsal rays are equal to half the height of the body of 
the fish ; neither the dorsal nor the anal fin are attached to 4ie 
caudal, which latter is somewhat wedge-shaped, and its rays are 
branched. Colours : olive, with seven or eight short dark bands 
descending from the dorsal fin down the first third of the body ; 
some dark bands radiate from the eye ; a large black blotch below 

19 * 
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and somewhat behind the orbit. Two semicircular brown bands 
across the lower surface of the mandibles. Fins darker than the 
body. 

I have named this fish after A. Brisbane Neill, Esq., to whom I 
am under great obligations for the valuable assistance he has given 
me in my ichthyological publications. 

Hah, Ten examples from Kurrachee in Sind. 

Salarias brevis, Kner, 1868. 

Salarias leopardus, Diy, P. Z. S. 1869, p. .^>18. 

Acanthoclinus indicus, sp. nov. 

B. vi. D. 21/^. P. 16. V. 1/3. A. 10/14. C. 17. 

L. 1. 40. L. tr. 14. 

Length of head 4, of caudal fin .5, height of body 3 in the total 
length. Ej/es : diameter ^ of the lengtli of the head, 1 diameter 
from the end of the snout, and ^ of a diameter apart. Cleft of 
mouth somewhat oblique, the maxilla reaching posteriorly to beneath 
the hind thirrl of the orbit. Two strong opercular spines. Teeth 
in jaws, vomer, and palate. Fins : dorsal spines strong, the fin 
not united to the caudal ; pectorals rounded ; ventrals long and 
inserted slightly in front of the base of the pectoral ; caudal rounded. 
Scales cycloid. Lateral line absent. Colours : brownish black, 
wdth a milk-white band commencing on the front end of the dorsal 
fin, and extending to the snout ; a white band over the free portion 
of the tail ; a white spot on the base of the pectoral fin, one on 
either side of the base of the mandibles, one on the isthmus. The 
j^osterior half of the ventral fin, and also a ring round the vent, 
white, as well as the tip of the caudal fin. 

Hab. Madras. A small species. 

Mugil klunzingert, sp. nov. 

Mttgil carinatus, Day, Fishes of India, p. 341), not C. & V., as 
was pointed out by Klunzinger. 

Platyglossus rose us, sp. nov. 

B.vi. D. 9/12. P.14. V. 1/5. A. 2/12. C. 14. L. 1. 28. 

L. tr.fi. 

Length of head 4^, of caudal fin 6^, height of body 3J in the 
total length. Eyes : diameter ^ of the length of the head, 1| dia- 
meter from the end of the snout, and one apart. The greatest 
width of the head equals half its length. Teeth : a posterior canine- 
Fins : caudal slightly rounded ; the length of the pectoral equals 
that of the head behind the middle of the eye : outer ventral ray 
somewhat elongated. Scales : none on the head, those on the chest 
smaller than those on the body. Colours \ in a spirit-specimen 
rosy, with a large black spot behind the middle of the eye, and a 
small one between the first two dorsal spines ; two narrow light 
bands pass from the eye to the snout ; a broad orange band along the 
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suborbital ring of bones ; body with dark and narrow horizontal 
bands in its anterior half, while seven dark and wide bauds pass 
from the back down the sides. A narrow light band goes from the 
eye to the middle of the base of the caudal fin. Basal third of 
caudal fin somewhat dark, its outer edge light. 

Uab. Kurrachee in Sind. 

Fierasfer homei, Richardson. 

An example nearly five inches long, from Madras. 

Exocostus ALTiiuNNis, Cuv. & Val. 

Exocmtm katopron^ Bleeker, Atl. Ich. vi. p. 72. 

Two specimens up to 1 1 inches in length, received from Bombay. 


May 15, 1888. 

Dr. A. Glinther, F.R.S., Vice-President, in the Chair. 

The Secretary read the following report on the additions made to 
the Society's Menagerie during the month of April 188S ; — 

Tlie total number of registered additions to the Society’s Mena- 
gerie during the month of April was ti.’h Of these 1 1 were by 
birth, 32 by presentation, 1 1 by purchase, 2 by exchange, and 7 
were received on deposit. The total number of departures during 
the same period, by death and removals, was 125. 

The most noticeable additions during the month were : — 

1. Two Penguins ficm the Auckland Islands, presented by Capt. 
SutclifF, R.M.S.S. ‘ Aorangi,* April 1 9th. One of them is in adult 
plumage, the other is young. They are relcrable certainly to one 
of the geographical subspecies of Emhjptes ckrifsocoine^ but on 
comparing the adult with the example of the Penguin from New 
Zealand, received March 3 1st, it will be observed that there are 
several differences between the two specimens. The Auckland 
Island bird is larger and not so blue on the back, and has a distinct 
wliite line on the lower mandible above the featliering, as will be 
seen by the drawings now exhibited. Moreover the yellow eyebrow 
commences much further back, on the lores. 

2. Two Indian Hill-Foxes, presented by ("oh Alex. A. A. Kinloch, 
C.M.Z.S., and received April 20th. These Foxes, which, Col. Kin- 
loch informs me, were obtained at Thandiani, a small station on the 
hills between the Hazara and Jlielum valleys, a few miles from 
Abbottabad, at an elevation of about 8000 feet, form an acceptable 
addition to the series of Canidae in the Society’s Collection. They 
appear to be immature specimens of Cams montafius, 

3. A fine example of the Spotted Hawk-Eagle {Spha’^tus nipalen- 
m) of Northern India, also presented by Col. Kinloch, and new to 
the Society’s Collection. 
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A communication was read from Sir John Lubbock, containing 
a letter addressed to him by Mr. George A. Treadwell, concerning 
a fatal case of poisoning by the bite of Hefoderma auspectum. Mr. 
Treadwell gave the following extracts from the ‘ Cochise Record * of 
May 2nd, 1884 : — 

“ Sunday evening Dr. Matthews was summoned, by telegram, to 
Fairbanks (a railway-station near Tombstone, Arizona Territory, 
U.S.A.), to attend Colonel Yearger, who was reported seriously ill. 
Owing to a delay in the telegram, the doctor did not reach the patient 
until several hours after his death, which had been very sudden. 

“ It appears that Yearger had been fooling with a Gila Monster, 
and in attempting to open the creature^s mouth, was bitten on the 
right thumb. Instantly the poison took effect, and although every 
convenient remedy was applied, he lived but a few hours. An 
inquest was subsequently held, and a verdict returned in accordance 
with the above facts. 

“As this is the third or fourth death which has occurred in the 
Territory from bites of tliis reptile, it should set at rest, at once and 
for ever, the theory so prevalent that their bite is not poisonous.’’ 

Mr. Boulenger exhibited the type specimen of a new genua of 
Snakes, Azemiops fece^ recently discovered by M. Fea, of the Genoa 
Civic Museum, in the Kakhien Hills, Upper Burma. This dis- 
covery was considered the most striking that had been made in 
Indian Ophiology within the present century. The new Snake 
combined the external characters of a Ly codon toid Colubrine with 
the poison-apparatus of a Viper. The loreal shield, which was 
present in Azemiops^ had hitherto been regarded by Indian Ophi- 
ologists as indicating the innocuous nature of a Snake ; and it was 
therefore useful to emphasize on the inefficiency of such a criterion 
in the hopeless task of distinguishing poisonous from harmless Snakes 
otherwise than by examination of the dentition. 

The specimen exhibited was unique, and had been entrusted to 
Mr. Boulenger by the Marquis G. Doria. The description would 
shortly appear in the ‘ Annals of the Genoa Museum.’ 


The following letter, addressed to the Secretary by Mr. E. E. 
Cotes, Entomological Department, Indian Museum, Calcutta, was 
read : — 

“ Indian Museum, Calcutta. 

23rd April, 1888. 

“ My DEAR Sir, 

“ I venture to ask for your assistance in the following matter. 
The question of economic entomology is being taken up by the 
Trustees of the Indian Museum, and an endeavour is being made to 
collect specimens of the various Indian insect-pests, and to record all 
that can be learnt about them, both from practical men, who have 
actual experience of them out here, and also from entomologists in 
various parts of the world. The idea is, that when the life- 
bistories of the insects have been accurately learnt, methods of dealing 
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with them may in many cases be devised, as has already been the 
case to a considerable extent in America and Europe. 

“ For this purpose it is of the first importance to get the insects 
accurately named, both in order to establish their identity beyond 
doubt, and also to enable them to be compared with allied species 
which have often been minutely studied elsewhere. 

“ In the Indian Museum are considerable collections of insects, 
^ which have been roughly arranged, and, to a certain extent, named, 
but which are generally insufiicicnt for the purpose of accurately de- 
termining the insects which are now being constantly sent to the 
Museum as damaging crops in various parts of India. 

“ I am theretore anxious to call the attention of entomologists of 
your Society, who may be interested in special groups of insects, to 
the fact that their assistance in determining the insect-pests will be 
gratefully received, and that I shall be most happy to correspond 
with any one on the subject, and to give all the help I can. 

“ Besides the actual insect-pests, which it is chiefly important to 
have determined, there are large collections in the Museum of Insects 
from all parts of India, besides Burma, the Andaman Islands, the 
Nicobar Islands, and Ce^loiu which it is desirable to have worked 
out — help being specially needed with the groups Ilyrnenoptera 
(exce})t Forrnicidie), Coleoptera (except Ceramhyeidie, Bui>restid8c, 
and Elatcridffi), Neuroptera, Diptera, and (Jrtboptera (except 
Mantidte). 

“ Enclosed are some circulars which show the lines on which the 
investigation of the iiisect-fiests is being conducted. 

“ Yours faithfully, 

E. E. Cotes, 

Entomological Department, 

“ To the Secrefan/ of the Indian Museum.” 

Zoologu'id Soviet If of London y 


Mr. Henry Seebohm exhibited a series of Pheasants from Mon- 
golia, Thibet, and China, including examples of the twm species 
(liscovered by Colonel Prjevalski, Phasianns vhngaJi and P. stravchi. 
The former was from Tsidani, west of Koko-Nor, and the latter 
from Kansu. The range of P. ^irauchi appeared to extend as far 
south as Moupin, wlieiice examples, which had hitherto been re- 
ferred to P. decoVatuH, were brought by Abbe David, and were 
now in the Paris Museum. 


Prof. Bell, F.Z.S., exhibited and made remarks upon three speci- 
mens of a large Pennatulid, FunicuUna quadrangularist collected by 
Mr. John Murray on the west coast of Scotland, which sbow^ed very 
clearly the difference between examples of this species of different 
ages. 


The following papers were read 



268 


MB. B. B. 8BABFX OK 


{May 15, 

1. List of a Collection of Birds made by Mr. L. Wray in 
the Main Range of Mountains of the Malay Ppninsula, 
Perak. By R. Bowdlek Sharpe, F.L.S., P.Z.S., &o.. 
Zoological Department, British Museum. 

[Eeceived April 24, 1888.] 

(Plate XVO 

From the collections previously sent by Mr. Wray (cf. P. Z. S. 
1886, p. 350, and 1887, p. 431) it was so easy to prophesy that his 
future explorations would bring to light the existence of more 
Himalayan genera in the high mountains of the Malayan Peninsula, 
that I can take little credit for my prognosticationa ; but the fore- 
shadowing of Mr. Wray’s accomplishments does not impair the 
credit of that explorer’s success in his last expedition into the 
mountain-ranges of the interior of the Peninsula. 

He states that the mountains on which he has lived for six months 
*• contain really very few more birds than the Larut range, though 
they are so much more extensive/’ and he collected up to an altitude 
of 7000 feet. 

By the present collection several interesting forms have been 
revealed, representatives of allied species in Tenasserim, and the 
ranges of several birds are extended southwards. The genera hitherto 
unrecorded from the mountains of Malacca are Anthipesy Brachyp- 
teryx, Gampsorhynchiis, and Outia — all Himalayan and Tenasserim 
forms, of which, so far as we know, only Brachypteryx has occurred 
111 Sumatra. The Avifauna of the latter island is further linked to 
tbAt of the mountain-ranges of the Malay Peninsula by the discovery 
of a Black Babbling Thrush, representing the Melanocichla bicolor 
of Sumatra. 

The unexampled success which has attended Mr. Wray’s efforts 
so far will, we hope, encourage him to still further investigations of 
the interesting region in which he is domiciled. 

The references in the present paper are chiefly to Mr. Oates’ 
‘Handbook of the Birds of British Burmah,’ which includes an 
allusion to the paper on the Birds of Tenasserim by Messrs. Hume 
and Davison. I have also referred to Count Salvadori’s essay on 
Dr. Beccari’s collections from high Sumatra (Ann. Mus. Civic. 
Genov, xiv. p. 169), whenever there occurs any affinity in the Avi- 
fauna of that island with the collection under discussion. 

Mr. Wray’s original remarks, by far the most important part of 
the present paper, are placed in inverted commas. 

Fam. FALCONiDiB. 

Neopus malayensis (Temm.). 

Ncopu$ mali^encis, Sharpe, P. Z. S. 1887» p. 433 ; Hume, Str. F. 
1879, p. 44. 

“No. 18. ? ad. Mountains of Perak (Gtmong Batu Patch). 
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^^Irides brown; feet yellow; cere yellow. Expanse 5 ft. 10 in., 
length 2 ft. 5 in. 

*• The stomach contained the remains of a rat, a bird’s egg, and a 
snake’s egg. The plumage of this specimen was far darker than 
that of the two I obtained last year on the Larut Hills.” 

Fam. Corvids. 

Platylophus ardesiaccs (Blyth). 

Flatylophus ardesiacust Sharpe, Cat, Birds Brit. Mus. iii. p. 317 ; 
Hume and Davison, Str. F. 1878, p. 380; Oates, B. Brit. Burm. i. 
p. 410; Hume, Str. F. 1879, p. 66. 

*‘No. 117. $ ad. Batang Padang (mountains of Perak). 

Irides dark brown ; bill black ; feet aud legs black. It frequents 
the undergrowth of the forest.” 

Fam. Campophagid^. 

Pericrocotus wrayi, sp. n. (Plate XV.) 

‘‘ No. .53. P. igneus^ S $ ad. Batang Padang mountains, Perak.” 

I can hardly believe that this is the species I identified and returned 
to Mr. Wray as Pericrocotua igneus (P. Z. S. 1887, p. 435). If 
such be the case I was greatly in error, for the pair of birds now 
sent are decidedly dihtinct from that species. P. wrayi has the quill- 
lining red, instead of yellow, and also the under wing-coverts, and it 
has the throat slaty grey and the ear-coverts slaty black, instead of 
glossy black like the head. Total length 6*3 inches, culmen 0*5, 
wing 31, tail 3*2, tarsus ()*,55. The female of P. igneus differs very 
much from the female of P. wrayi in being entirely bright yellow 
below and in having a scarlet rump. The nearest ally of P. wrayi 
as regards the female plumage is that of P, bremrostris, but P. wrayi 
is of a darker slate-grey, has a brighter yellow lower back and rump, 
no yellow on the forehead, and the chin white. 

The males of P. negtectua and P. brevirostria differ in their glossy 
black throat aud fiery crimson, not scarlet, under surface. 

While on the subject of the genus PcricrocotuSy I may mention 
that (>ount Salvador! very kindly sent me over the types of his 
new species from Tenasserim, and I am able to state with certainty 
that P. rubrolimbatus, Salvad. (Ann. Mus. Civic. Genov. (2) v. 
p. 582), is = P. aolaria, and P. pulcherrimus, Salvad. t. c. p. 580, is 
=P. negtectua of Hume. 

Pericrocotus crocevs, sp. n. 

“No. 107. cf ad. Gunong Batu Putch (4300 feet). 

“ Irides dark brown ; legs and feet black.” 

This is a beautiful bird, but I feel grave doubts whether it is any 
thing more than a yellow variety of P. wrayi^ the red parts in P. 
wrayi being golden yellow in P. croceua^ and the throat is darker, 
being black like the cheeks aud sides of face. Total length 6*1 
inches, culmen 0*45, wing 3*4, tail 2*95, tarsus 0*,55. 
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Fam. Muscicapid^. 

Muscicapula hyperythra (Blyth). 

Muscicapula hyperythra, Sharpe, Cat. B. Brit. Mas. iv. p. 206 ; 
Sakad. t. c. p. 203. 

“ No. 93. S ad. Ulu Batang Padang (4200 feet). 

Irides dark brown ; legs and feet flesh-colour. Frequents the 
undergrowth in the forests.*’ 

This little Flycatcher is now recorded from the Malayan Peninsula 
for the first time. Its presence was, however, to be suspected, as 
the species occurs in the Eastern Himalayas and again in Java and 
Sumatra. 

Muscicapula wkstermanni, sp. n. 

“ No. 115. S ad. Gunong Ulu Batang Padang (4200 feet). 

“ Irides light brown.” 

Adult male. General colour above blue-grey, with a slight brown 
wash on the scapulars and lower back ; rump ochreous brown ; 
upper tail-coverts a little more rufescent ; wing-coverts dusky, edged 
with ochreous brown ; bastard-wing, y>rimary -coverts, and quills 
blackish, fringed with olive-brown, the secondaries rather more 
rufescent on the base of the outer web ; tail-feathers brown, exter- 
nally rufous-brown ; head blue-grey like the back, a little more 
hoary on the forehead ; lores and eyelid white ; ear-coverts and 
sides of face blue-grey, with a few whitish lines on the former ; 
throat white, with a slight ashy tinge ; remainder of under surface 
of body white, the sides of the breast ashy grey ; sides of body also 
washed with ashy grey ; under tail-coverts white ; thighs ashy ; 
axillaries and under wing-coverts white, the edge of the wing 
blackish ; quills dusky below, white along the edge of the inner web. 
Total length 3*7 inches, culmen 0*45, wing 2’2, tail 1‘55, 
tarsus 0*55. 

This is a very curious form, recalling the characters of several 
of the other Muscicapula, It may not be the fully adult of its 
species, but I believe it to be so. The reddish upper tail-coverts 
and tail remind one of the female of M, maculatOy but the blue- 
grey upper surface distinguishes it at a glance. The female and 
young male of M, superciliaris have generally an ochreous tinge on 
the throat which distinguish them ; but one specimen from Sikhim is 
white below like M, westermanni, while the upper surface is brown 
and the shade of blue which is seen on it (it is apparently a young 
male) is not slaty blue, but bright blue as io the adults. 

Terpsiphone affinis (Blyth). 

Terpsiphone affinu^ Oates, B. Brit. Burm. i. p« 261. 

Muscipeta affinis, Hume, Str. F. 1879, p. 58. 

*^No. 118. S ftd. Batang Padang Mountains, Perak. 

** Irides dark brown ; bill black ; legs and feet slime. This species 
occurs in Penang, Province Wellesley, and the Batang Padang Dis- 
trict of Perak, but in Larut it is replaced by a sUgfatly larger and 
whiter species.” 
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Philentoma velatum (Temm.). 

PhiUntoma velatum, Oates, t. c. p. 263; Hume, Str. F. 1879, 
p. 58. 

** No. 128, S atl. Batang Padang Mountains, Perak. 

“ Irides crimson ; bill black ; feet and legs black.** 

Philentoma pyrrhopterum (Temm.). 

Philentoma pyrrhopterum, Oates, t, c. p. 2G4 ; Ilume, Str. F. 
1879, p. 58. 

“ No. 1 27. 6 ad. Batang Padang Mountains, Perak. 

Irides red ; bill black.” 

Identical with males from other parts of the peninsula and from 
Teuasserirn. I have re-examined the type of P. intermedium of ilume 
from Joliore, and I cannot see how it differs troin P. pyrrhopterum, 

CULICICAPA CEYLONENSIS (Sw.). 

CuUcicupa ceylonensis, Sharpe, Cat. Birds Brit. Mus. iv. p. 3G9 ; 
Oates, t, c, p. 274 ; Ilume, Str. F. 187.9, p. 59. 

‘‘ No. 111. ad. Gunong Batu Patch (3400 feet). 

“ Irides reddish brown ; feet and legs warm brown, soles of feet red ; 
bill black.’’ ‘ 

CrYI’TOLOPUA DAVISONI, sp. 11 . 

“ No. 96. (S ad. Gnnong IJlu Batang Padang (4200 feet). 

“Irides dark brown ; bill above brown, beneath yellow ; legs and 
feet flesh-colour.” 

This is a Malayan representative of ( 7 . mantis of Kina Balu, from 
which it differs in its larger size and intensified colouring, being dark 
grass-green instead of yellowish green, having all the rufous parts of 
the head deep chestnut instead of ferruginous, and in being much 
brighter yellow below. Total length 3*8 inches, culinen 0*4, wing 
2*15, tail 1*55, tarsus 0*7. 

Cryitolopha trivirgata (Strickh). 

Cryptolopha Sharpe, P. Z. S. 1887, p. 435; Salvad. 

f. c. p. 204. 

“No 97. $ ad. Gunong Batu Piitch (4300 feet). 

“ Irides dark brown.” 

Stoparola thalassinoides (Cab.). 

Stoparola thalassinoides, Sharpe, Cat. B. Brit. Mus. iv. p. 432 ; 
Hume, Str. F. 1879, p. 59. 

“ No. 136. 6 Larut. 

Irides light brown.” 

A truly Malayan species, represented by the ordinary S. mela- 
nops in Tenasserim, to which province the present bird does not 
extend. 
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Anthipes malayana, Sharpe, anteti^ p. 247. 

“ No. 94. S ad. Gunong Batu Patch (4300 feet). 

‘‘ Irides dark brown ; legs and feet white ; bill nearly black. 

Lives apparently on the ground.’* 

A young bird, mottled all over after the manner of Flycatchers, is 
sent by Mr. Wray from the same locality. *^No. 98. Irides deep 
brown; legs and feet pale desh-colour. Hops about among the 
undergrowth, searching for insects, making a nearly continual chirp- 
ing.” Although the Hume Collection does not contain any young 
Anthipes for comparison, I think that the present specimen must 
belong to a species of that subgenus. 

Niltava grandis, Hodgs. 

Niltava grandisy Sharpe, P. Z. S. 1886, p. 251. 

“No. 11. $ ad. Batang Padang Mountains, Perak.” 

Niltava leucoprocta (Tweedd.). 

Niltava leucoprocta, Oates, B. Brit. Burm. i. p. 298. 

“No. 103. d ad. Gunong Batu Putch (3400 feet). 

“ Irides light brown ; bill black ; legs and feet light grey, soles of 
/eet flesh-colour.” 

I have compared the adult male now sent with others from Tenas- 
serim, and find it to be identical. The extension of the range of the 
species is interesting. 


Fam. PYCNONOTIDiE. 

CrINIGER GUTTURALIS (Bp.). 

driniger gutturalis, Oates, t. c. p. 185 ; Hume, Str. F. 1879, p. 61. 

No. 104, 105. ad. Gunong Batu Putch (3400 feet). 

“ Irides red-brown. A noisy harsh-voiced bird ; flies in small 
parties, rather high up in the trees.” 

Mr. Wray sends one Qriniger (no. 105), which, after much hesi- 
tation and careful comparison with the series of skins in the Hume 
Collection, I have decided to be only the young of Q, gutturalis. 
Its much lighter bill and rufous wings and tail, at first sight, make 
it look very different. 

Bubigula cyaniventris (Blyth). 

Ruhigula cyaniventris, Oates, f. c. p. 200. 

Xxidia cyaniventris, Hume, Str. F. 1879, p. 63 ; Salvad. f. c. 

p. 220. 

“No. 131. 2 RtJ- Larut. 

“Irides light brown.” 

Trachycomus ochrocephalus (Gm.). 

Traehycomus ochrocephalus, Oates, U c. p. 188 ; Hume, Str. F. 
1879, p. 61 ; Salvad. U c. p. 218. 

“No. 121. c? ad. Batang Padang Mountains, Perak. 

“ Irides brown ; bill black. 
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*‘This is the Sibharoh or Upih JBidau of the Malays. It is very 
plentiful among the bushes which fringe the river-banks, but it is 
so shy that it is hardly ever seen, though its prolonged, loud, musical, 
and very involved song is one of the most noticeable riverside sounds 
in the country/’ 

Fam. Troglodytidjb. 

Pnoepyga pusilla, Hodgs. 

Pnoepyga puaillay Hume and Davison, t,c, p. 234 ; Salvad. t, c, 

p. 220. 

No. 90. 9 Gunong Batu Putch (4300 feet). 

“ Irides dark brown ; feet and legs pale brown ; bill black, whitish 
beneath and at angle. Ground bird.’' 

Identical with a specimen collected in Karennee by Captain 
Wardlaw Ramsay. It has also occurred on Mooleyit. 

Fam. Timeliid^:. 

Brachypteryx mpalensis (Ilodgs.). 

Brachypteryx nipalensisy II nine and Davison, t. c. p. 230 ; Oates, 
t. c. p. 19. 

fCo. 89. o’' ad. Gunong Batu Putch (4300 feet). 

“ Irides brown ; bill black ; feet and legs ash-colour. Lives on 
the ground in the forest.” 

An adult male, rather darker than the generality of Himalayan 
and Tenasserim specimens, though some of the latter equal it in 
intensity of colouring. 

PHyLLERGATE.s cucuLLATUs (Temm.). 

PhyVergates cucuUatuSy Sharpe, P. Z. S. 1887, p. 440. 

“No. 112. $ ad. Gunong Batu Putch (3400 feet). 

“ Irides dark brown ; bill black above, yellowish beneath ; legs 
and feet pale brown. Also met with on Gunong Ulu Batnug 
Padang at about the same altitude.” 

Gampsqrhynchus saturatior, sp. n. 

** No. 101. $ ad. Gunong Batu Putch (3400 feet). 

“Irides bright yellow ; legs and feet bluish ash, with tintings of 
flesh-colour in places ; claws flesh-colour ; soles of feet dull yellow ; 
bill pale flesh-colour, dusky on the ridge below the nostrils. The 
fold of skin in which the rictal bristles are inserted is very prominent, 
and evidently when alive the bird can move the bristles as a whole 
backwards and forwards with great freedom. 

“ Length lOi inches, expanse 12 inches. The stomach contained 
one large hairy caterpillar and the partly digested remains of various 
insects, and the egg of one of the Phasmidm. 

“ This bird gave me a great deal of trouble, for every night and 
early each morning a small party of them used to pass the camp, 
sometimes on one side and sometimes on the other. They made a 
loud shrill cry something like the cry of the Krdcah monkey, and 
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flew quickly from tree to tree. Day after day we went out into the 
jungle to watch for them, but as there was uo certainty which side 
of the camp they would take, and as they always passed when it 
was so dark in the forest that neither they nor the sight of the 
gun could be distinguished, we were never successful, until nearly 
the last day of our stay at that camp, in shooting one. The strange 
thing was that we never saw these birds in the daytime. They 
passed up the hill to roost at nightfall and down again at dawn. 
Their note is so loud and distinctive, and they are so noisy, that they 
could not easily be overlooked or mistaken for any other bird. 

“ They are evidently rare, as only this one small party was seen.*’ 

This new species is very closely allied to O, torquatus, Hu me, 
from Tenasserim, but is altogether of a much darker colour, the 
upper surface being more riifous-brown. It is evidently a southern 
race of the Tenasserim form. 

SiRiA siMiLLiMA, Salvad. 

Sibia simillima, Sharpe, P. Z. S. 1886, p. 352. 

Heterophasia simillima^ Salvad. t, c. p. 232. 

“No. 13. d‘ ad. Batang Padaug Mountains, Perak.” 

PoMATORHINUS BORNEEKSfS, Cab. 

Pomatorhinua borneensis, Sharpe, Cat. B. Brit. Mus. vii. p. 411 ; 
Hume, Str. F. 1879, p. 61. 

“ No. 100. <S ad. Qunong Batu Putcli (3400 feet), 

“ Irides very light brown ; bill white, with black on the top of the 
ridge, reaching about halfway to the point ; legs and feet bluish 
Ush ; soles of feet yellowish brown. 

“Only one pair of these birds were seen, they were in company 
with a number of other birds.” 

MeLAKOCICHLA PENINSI7LARIS, Sp. B. 

“ No. 84. d ad. Gunong Batu Putch (3400 feet). 

“ Irides bluish grey ; bare skin round eye and also the skin of 
the head and neck under the feathers dark purplish blue ; bill bright 
reddish orange. Legs grey, edges of scales yellowish ; feet same, but 
more yellow, soles of feet yellow. Stomach contained a quantity of 
reddish-coloured ants. It is a shy and uncommon bird, frequents 
dense jungle, in pairs or small parties of three or four, is noisy and 
harsh-voiced. I saw it also at nearly 5000 leet on Gunong Ulu 
Batang Padang.” 

This species is an interesting representative of M, luffubria of 
Sumatra, but is slaty grey, instead of brown or blackish, both above 
and below. Total length 10 inches, culmen M, wing 4*8, tail 4*6, 
tarsus 1*45. 

Bhikocichla mitrata (S. Mull.). 

Rhinodchla mitrata^ Sharpe, P. Z. S. 1886, p. 352. 

Leiothrix mitrata^ Salvad. U c. p. 230. 

“No. 12. ? ad. Batang Padang Mountains, Perak*” 
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StACHYRIS NIGRICEPS, Hodgs* 

Stachyris nigriceps, Sharpe, P. Z. S. 1887, p. 440. 

“ No. 84. 5 ad. Gunong Batu Patch and Gunong Ulu Batang 
Padang (4000 to 5000 feet). 

“ Irides light brown ; bill black, greyish beneath ; feet, legs, and 
claws ash-colour, slightly tinted with green. Soles of feet light 
brown. Stomach contained insects. This bird is usually in company 
with other small birds.” 

Stachyris nigricollis (Temm.). 

Stachyris nigricollis, Sharpe, Cat. B. Brit. Mus. vii. p. 535. 

Timclia nigricollis, Hume, Str. F. 1879, p. 60. 

“No. 125. S 2 *^d. Batang Padang Mountains, Perak. 

“ Irides red ; bill above black, lower mandible pale straw-colour, 
tipped dusky.” 

Turdincs SEPiARius (Ilorsf.). 

Turilinus sepiarius, Sharpe, Cat. B. Brit. Mus. vii. p. 544. 

“No. 132. 9 ad. Kiiita, Perak Mountains. 

“ Ajiparently not to he separated from Javan and Bornean 
specimens. The Oanks are perhaps a trifle more rufous-brown.” 

DhVMOCATAPHUS NIGRICiPITATUS (Eytoii). 

Drymocn tophus nigricapitatus, Oates, t. c. p. 63. 

“ No. 135. c? ad. Larut, Perak Mountains. 

Irides red.” 

Mixornis gu laris (llaffl.). 

Muvornis gularts, Oates, e. p. 51 ; Hume, Str. F. 1879, p. 60 ; 
Salvad. t, c, p. 223. 

“No. 134. c? ad. Larut, Perak Mountains. 

“ Irides dark brown.” 

Macronus ptilosus, J. & S. 

Macronus ptilosus, Sharpe, Cat, B. Brit. Mus. vii. p. 583 ; Hume, 
Str. F. 1879, p. 60 ; Salvad. t. c, p. 224. 

“No. 124. S ad. Batang Padang Mountains, Perak. 

“ Irides dark brown ; bill black ; skin of head and neck and 
round eyes cobalt-blue.” 

Hjsrpornis xantholeuca, Hodgs, 

Herpornis ivaritholeuca, Oates, L c, p. 151. 

^*No. 109. cJ ad. Gunong Batu Putch (3400 feet). 

“ Irides dark brown ; feet and legs flesh-colour ; bill black above, 
fleshy beneath and at angle.” 

Siva castaneicauda, Hume. 

Siva castaneicauda, Hume & Davison, Str. F. 1878, p. 371 ; 
Oates, L c, p. 145. 

“ No« 102. cJ ad. Gunong Batu Putch. 
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'^Irides dark brown ; feet and legs bluish grey ; bill brown, pale 
beneath. This bird seems to have the same habits as Jt/esia 
argentaurx%. I saw it on the summits of Gunong Batu Patch and 
Gunong Brumbrin at between 6000 and 7000 feet altitude. The 
only other birds I noticed were jEtkopyga wrayU Sharpe, and a 
large light greyish-brown-coloured Eagle ; but this latter was far 
out of range.” 

Identical with the types from Tenasserim in the Hume Collection. 

Siva sordidiob, sp. n. 

Siva 9ordida, Sharpe, P. Z. S. 1887, p. 438 (nec Hume). 

^‘No. 33. <S ad. Batang Padang Mountains, Perak.” 

In my first paper I ventured to doubt the identity of a specimen 
sent by Mr. Wray with Siva sordida of Hume from Tenasserim ; 
but as the specimen was not adult, I refrained from describing it. 
Now that two more adult birds have been procured by Mr. Wray, 
there is no longer any doubt that the Perak bird is distinct, differing 
in its still duller coloration, the absence of blue on the head, which 
is like the back, and also in the absence of the ochreous-brown 
colour of the lower back and rump. Total length 6 inches, culmen 
0*55, wing 2*55, tail 2*6, tarsus 0*85. 

Mesia argentauris, Hodgs. 

Mesia argentauris^ Sharpe, P. Z. S. 1886, p. 352. 

No. 10. d ad. Batang Padang Mountains, Perak.” 

CUTIA CERVINICRISSA, Sp. n. 

No. 85. cJ 2 Gunong Batu Putch.” 

Irides light brown ; legs and feet bright chrome-yellow, claws 
white ; bill black above, grey beneath and at angle. It is a rare 
bird, and I did not see it lower than 4000 feet. It frequents the 
higher trees, in small parties of three or four, and has a loud whistling 
double note, repeated several times in succession.” 

This is a race of C. nipaiensis, a bird unknown in Tenasserim, 
from which the Perak form differs in its fulvescent under surface, 
and tawny-coloured lower abdomen and under tail-coverts. These 
characters, though slight, are well established when the pair sent 
by Mr. Wray are compared with our large series in the British 
Museum, all of which are white below. The measurements are as 
follows : — 

Total length. Oulinen. Wing. Tail. Tarsus. 

d' ad. Vernk (Wray). 7*0 0*8 3*65 2*3 M 

$ ad. „ „ 6*4 0'85 3*3 2*15 VI 

Fam. LANiiDis. 

Ptbrythrius iERALATUS, TickclU 

Pterythrim tBraUitus, Sharpe, P. Z. S. 1887, p. 440. 

** No. 34. $ ad. Batang Padang Mountains, Perak.” 

Count Salvadori has recently (Ann. Mas. Civic. Genov. (2) v. 
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p. 600) expressed his non-concurrence in the views of Capt. Ward- 
Jaw Hanisay and myself that Ptei*ythrius cameranoi of Sumatra is 
identical with P. cBralatua of Tickell. The male of P. cameranoi is 
said by liim to want the rosy tinge on the flanks which is present in 
Tenasserim specimens, which are also larger ; while the female of 
P. cameranoi differs from that of P, eeralatus in the grey of the head 
being less pure, the back more olivaceous, and in the rufous colour 
of the underparts being brighter and more extended towards the 
throat. I therefore once more compared our series of these two 
birds in the British Museum, including the specimens in the Tweed- 
dale Collection. I agree with Count Salvador! that the females are 
rather different, as described by him, and the female from Perak is 
grey-headed like the Tenasserim bird ; but the male agrees with the 
Sumatran P. cameranoi better than with the true P. ceralatus. 
Tiiere is a slight difference in the gloss of the head in the males from 
Tenasserim and Sumatra, the latter having a blue-black gloss, and 
the Tenasserim birds being rather greenish black on the head. The 
Sumatran birds have decidedly more pink on the flanks. 


Fam. Parid-®. 

Melanochlora sultanea (llodgs.). 

Melanochlora sultanea^ Hurne & Davison, Str. F. 18/8, p. 378 ; 
Oates, t, c, p. 129 ; Hume, Str. F. 1879, p. Go. 

“No. 90. (S ad. Gunong Batu Patch. 

“ Irides brown ; bill dark grey ; feet and legs blue-grey. This 
‘Sultan Tit ’ I have seen, as high as 4500 feet, both on the Larut 
Hills and also on the inuiu mountain-chain/' 


Fam. NECTARINIIDyE. 

iETHOPYGA WRAYI. 

JEthojiyga wrayi, Sharpe, P. Z. S. 1887, p. 440. 

“ No, 108. 5 ad. Gunong Batu Putch (3400 feet). 

“ Irides black ; legs and feet brown ; bill black, yellowish at 
angle.” 

Not distinguishable from the female of sanguinipectus. 


Fam. DiCA&iDi®. 

Prionochilus ignicapillus, Eyton. 

Prionochilus ignicapillus, Sharpe, Cat. B. Brit. Mus. x. p. 65. 
“No. 110. cf ad. Gunong Batu Putch (3400 feet). 

“Irides brown; bill black above, yellow beneath with dusky 
tip ; legs and feet nearly black.” 

A young bird, without any of the fine colouring of the adult, being 
almost entirely olive-green. 

Proc. Zool. Soc. — 1888, No. XX. 
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Fam. Motacillidas. 

LiMONIDROMUS 1NDICU8 (Gm.)» 

Limonidromus indicm, Oates, t. c, p. 1C4; Hume, Str, F. 1879, 
p. ()5. 

“No. 133, $ ad. Larut, Perak Mountains. 

“Irides light.” 

Fam. EuRYLuBMIDiE. 

CoRYDON SUMATRANUS (Raffl.). 

Corydon sumatranus, Hume & Davison, t» c. p. 97 ; Oates, t, c. 
p. 430; Hume, Str. F. 1879, p. 50; Salvad. t. c. p. 200. 

“No. 92. $ ad. Gunong Batu Patch (3400 feet). 

“ Irides light brown ; bill above reddish, on ridge lighter, white at 
ti[), beneath pale flesh-colour ; bare skin round eye flesh-red ; feet 
and legs black ; soles of feet light brown. 

“Male has the bill black above, tinted with red. The patch 
under the neck is also paler than in the female. 

“ The bird I send from the low country (No. 1 16) differs in several 
respects from the hill form, but possibly the differences are not 
sufficient to separate the two specifically. Iris brown ; bill fleshy 
red.” 

The differences in plumage noticed by Mr. Wray consist principally 
in the darker coloration of one of the specimens, but it is nut 
sufficient to separate them. 

Fam. CAPRIMULGIDiR. 

Lyncornts temmincki, Gould. 

Lyncornis temwincki, Hume, Str. F. 1879, p. 48; Salvad, t, c, 
p. 195. 

“No. 129. d ad. Batang Padang Mountains, Perak. 

“ Irides dark brown.” 


Fam. CYPSELiDiB. 

Macropteryx comatus (Temm.). 

Macropteryx comatus^ Hume & Davison, Str. F. 1878, p. 51 ; 
Salvad. t, c. p. 196. 

Dendrochelidon comata, Hume, Str. F. 1879, p. 47. 

“ No. 120. c? ? . Batang Padang Mountains, Perak. 

“Irides dark brown. This bird sits on the upper branches of a 
tall tree and flies off, like a Flycatcher, after insects, returning again 
to its perch. I have seen it on the hills as high as 1000 feet.” 

Macropteryx longipennib (Rafin.), 

Macropteryx longipemU^ Hume & Davison, /, c. p. 52. 
Dendrochelidon longipennis, Hume, Str. F. 1879, p. 47. 

“ No. 130. d ad. Larut, Perak Mountains. 

Irides dark brown.” 
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Fam. PiciDiE. 

Miglyptes TtTKKi (Less.). 

Meiglyptes iuhhi, Ontes, /. <?. vol. ii. p. 61 ; Ilume, Str. F. 1879, 
p. 52 ; Hnrgitt, Ibis, 1884, p. 193. 

“No. 123. d wd- Batang Padang Mountains, Perak. 

“ Irides brown ; bill black above, pale horny beneath.” 

Lepocestes PYURiioTis (Ilodgs.). 

Fenilia pyrrhotis, Hume & Davison, Str,F. 1878, p. 142; Oates, 
t, c. p. 39. 

“No. 99. ftfl* Gnnong. 

“Irides warm light broun; bill pale yellow; feet and logs dull 
blackish brown. Seems to be rare, as I only saw this single 
specimen.” 

Lepocestes porphyromelas (Boie). 

Lepocestes porphy row das, Halvad. f, c, p. 181. 

Venilia porphyromelas, Ilumc & Davison, t, c, p. 14.3; Oates, 
t. c, p. 40 ; Sharpe, P. Z. S, 1SS7, p. 4 13. 

llhjthipicus porphyromelas, llurnc, Str. F. 1879, p. 52. 

“No. 91. ad. (lunong Batii Puteh (3 100 feet). 

“ Irides red ; bill bright yellow ; feet and legs dark blackish 
brown.” 

Gecinus puNiCKtTg (Ilorsf.). 

Oecinns punicevs, Ilargitt, Ibis, 1888, p. 176. 
i^hrysophlegvHi pviticeus, Oates, t, c. p. 44. 

Collolophus puniceus, Ilumc, Str. F. 1879, y>. 52. 

“No, 1 13. $ ad. Gnnong Batu Puteh (3400 feet). 

“ Irides red-brown ; bill black above, yellow beneath.’’ 

MiCROPTERNUS brack YURIES (V.). 

Micropternvs brochyurvs, Oates, t, c. p. 58 ; Ilume, Str. F. 18/9, 
p. .52 ; Hargitt, Ibis, 188.5, p. 10. 

“No. 122. c? ad. Batang Padang Mountains, Perak. 

“ Irides dark brown ; bill black.” 

SaSIA ABN or mis (T.). 

Sasia ahnormis, Hume, Str. F. 1879, p. .53 ; Hargitt, Ibis, 1881, 
p. 235. 

“ No. 126. c? ad. Batang Padang Mountains, Perak. 

“ Irides white, skin round eye fleshy red ; bill above black, 
beneath yellow ; legs and feet flesh-colour ; claws pale yellow.” 

Chrysophlegma wrayi, sp. n. 

“ No. 87* $ ad. Gunong Batu Puteh (from 3400 to 4000 feet;. 

“ Irides red-brown ; feet and legs ash-colour ; bill black above, 

20 ^ 
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grey beneath and at angle. The irides in one specimen were dark 
brown. No males were collected.’^ 

A very interesting race of 0. flammcha of Tenasserim, with a 
large series of which I have compared it. I showed the specimen to 
my friend Mr. Hargitt, and we examined it together, so that I have 
the best possible confirmation of the distinctness of the species. It 
differs from ( 7 . flavinvcha in having the leathers of the throat pure 
black, narrowly margined, except at the tip, with white, the black 
expanding about midway. The hill is black, yellowish at the angle 
of the lower mandible ; the rufous bars on the wings are about equal 
in width to the black interspaces. 

The size is considerably less, and the general coloration is darker, 
especially on the face, which is deep olive. Total length 10-5 inches, 
culmen 1*28, wing 5*6, tail 4, tarsus 0*93. 

The immature female of C\ Jlavinucha y which the Perak bird most 
resembles, has the feathers of the throat of an olive-black, edged 
with white, the black contracted about midway. The adult of the 
same species has the base of the feathers entirely white, the apex 
only being olive-black. 


Fam. Trogonid^. 

IIarpactes erytiirocephalus (Gould). 

Harpactes erythrocephalusy Oates, t. c p. 99. 

Harpactei hodgsoniy Gould, Hume & Davison, f. c. p. 66. 

‘*No. 86. (S 2 Gunong Batu Putch (3400 feet). 

Irides light red ; feet pale flesh-colour, with bluish-white bloom ; 
bill cobalt-blue, black on ridge and at points ; bare skin round eye 
purple. The female has the irides light brown, at least in the single 
specimen I met with. It keeps usually in the undergrowth and 
lower trees of the forest, and has the same habits as IIarpactes 
kasumha,*' 

Compared with Himalayan specimens, and apparently quite 
identical. 

Harpactes oreskivs (T.). 

Harpactes oreskius^ Oates, t, e. p. 100. 

No. 114. 6 2 Q-unong Batu Putch (3400 feet). 

** Irides light brown, the female pale grey ; bill black, shading 
into cobalt-blue at angle ; legs and feet ash.’^ 


Fam. CAFITONlDiE. 

Meqal^ma versicolor (RafH.). 

MegaUtma versicolor^ Hume, Sir. F. 1879, p. 53. 

No. 119. $ ad. Batang Padang Mountains, Perak. 

** Irides dark brown, bill black. 

** This is a rare bird, which I have only met with on two occasions, 
both times in heavy jungle.’’ 
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Calouhamphits HAYii (Gray). 

Calorhamphus hayiiy Oates, t. e. p. l.‘^8 ; Ilu ne, Str. F. 187!) 

p. 

“ No. 106. <S acl. Giinong Batu Putcli (.S40() feet). 

‘^Irides red - brown ; legs and feet orange.” 


2. Descriptions of Four new Specie's of Opliiurids. 

By Prof. F. Jeffrey Bell, M.A., S(;c. H.M.S. 

[Received April 26, 188S.J 
(Plate XVI.) 

Tlie descriptions of the OpluJirids that follow will, I think, he of 
interest to w<»rkers at tlie systematic zoology of the group — one 
to which, without doubt, we have still to add many interesting and 
imp{)rtant forms. 

1. Pectinvka rams^yi, sp. nov. (Plate XVI. figs. 1,2.) 

Beneath the superficial granulation of the disk are fine scutes ; 
there are pores between the first and second arm-joints only ; the 
radial shields are naked ; there are eight arm-spines and two ten- 
tacle-scales. 

This is so obviously a distinct species that I have no hesitation in 
describing it from a simple example. 

The disk is not pulled or swollen, and has a diameter about one 
sixtli the leiigtli of tiie arms ; these taper graduall>’, and the joints 
arc laterally compressed. There are seven moulli-papillue, of which 
the penultimate is (juite twice as large as any of the rest ; the mouth- 
shield is in the form of an irregular pentagon, the two outer being 
shorter than the two inner or adoral sides ; the accessory mouth- 
shield is semicircular. The upper arm-plates arc cpiite twice as long 
us broad, and have fairly stiaight sides; the side-plates generally 
carry eight snbeipial ariii-s[>ines ; the first lower arm-plate is lenti- 
cular ; the rest are wider than long, widely separated from one 
another on either side owing to the encroachment of the side-plate ; 
the adoral and aboral edges are straight. The radial shields are 
small, irregularly oval, the proximal pole being narrower than the 
distal ; the granulation on the lower is rather coarser than that on 
the upper surface of the disk. 

The general colour of the specimen is greenish above, hnt the 
radial shields are pink, and there are, at intervals, patches of pink 
on the arms, about every fifth dorsal plate being pink ; below, the 
creature is lighter iu colour, with darker bauds on the arms. 

Diam. of disk 17 mm. ; length of arm 68 (ca.) mm. 

Jlah, Port Jackson ; in coll. B.M. 

The only other known species iu which there is a fine scutellation 
with pores between first and second arm-joints only is P. maculatay 
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where the arms are proportionately longer, the disk swollen, and the 
accessory mouth-shield double or triple, and the colour is very differ- 
ent ; but it may be of some significance to observe that that species 
is from the not distant shores of New Zealand, 

2. pECTiNURA CAPENSis, sp. nov. (Plate XVI. figs. 3, 4.) 

Beneath the superficial granulation of the disk are well-marked, 
somewhat swollen plates ; there are no pores between the arm-joints ; 
the radial shields arc naked ; there are ordinarily five short arm-spines 
and two tentacle-scales. 

There are two representatives of this well-marked species, but, 
unfortunately, none of the arms arc complete. 

The disk does not appear to be puffed or swollen, and its diameter 
is probably about one fifth the length of the arms ; there is a slight 
ridge to the arms. There are seven or eight month-papillae ; the outer- 
most is very small, the penultimate very large ; the mouth-shields 
are triangularly eordiform, the sides faintly notched, the accessory 
mouth-shields small and sometimes divided. 

The upper arm-plates are encroached upon by the side-plates in 
such a way that their lateral margins are acutely angulated, and the 
plates are wider in their middle than along either the proximal or 
distal edge ; the side arm-plates are a little swollen and projecting, 
and ordinarily carry five short spines ; the under arm-plates have 
the distal edge, which is concave adorally, nearly twice as long as the 
proximal ; the sides are excavated by the two tentacle-scales, the 
inner of which is obscured by lying behind the lowest spine. 

The naked radial shields are rather small, irregularly pyrifiirm. 
‘There is very little difference between the rather coarse granulation 
of the upper and lower surfaces of the disk. 

The dried specimens are yellowish in colour ; darker bands ex- 
tending over four or five joints of the arm are separated from one 
another by about five more lightly coloured joints. 

Diam. of disk 10 mrn. 

Hab, Cape of Good Hope ; in coll. B.IM. 

According to the arrangement of Mr. Lyman Challenger Report,’ 
p. 14), this new species stands between Peciinura infernaUs, in which 
there are nine, and P, heros, in which there are three arrn-spiues. 

3. Ophiopeza assimilis, sp. nov. (Plate XVI. fig. 5.) 

A species very closely allied to, but apparently distinct from, O. con* 
junffens, Bell ; thus the arms are not caritmted, are more, not less, 
than four times the diameter of the disk, the granulation of the disk 
is coarser, the radial arm-shields are less prominent, the mouth-shield 
is of a somewhat different contour, and the arm-spines are subequal. 

I must confess that had this specimen come from Torres Straits 
instead of Port Jackson, 1 should have greater hesitation in regarding 
it as representative of a distinct species — great as the hesitation has 
been. But the differences between the fauna of Port Jackson and 
Torres Straits are, as we are now beginning to recognize generally, so 
considerable that the difference in habitat together with the number of 
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distinctive characteristics — minute though some of them may appear 
to be — seem to justify the formation of a new species for this form. 

The description is drawn up from a single dried specimen. 

Disk distinctly, but not sharply, pentagonal ; arms about four and 
a half times its diameter ; they are not carinated at their base, nor, 
on the other hand, markedly flattened ; they taper gradually, 
(xranulation of disk rather coarse, about nine granules to a millimetre; 
tlie radial shields not marked by special dej)ressioiis. Mouth-shields 
not divided, irregularly lenticular, the more convex edge being adoral ; 
side mouth-shields quite small ; the granulation between the mouth- 
shield and the edge of the jaw is very coarse. Mouth-papillae seven, 
the penultimate quite twice the size of its neighbours. 

The upper arm-plates have pretty straight edges, and are about 
twice and a half as long as broad ; the under arm-plates are not 
quite so much encroached upon by the side-plates as in O. conjun^ 
gens, and are rather more regularly hexagonal ; an ahoral notch 
frequently found in the allied species is not to be seen in the one 
now under description. The side arm-plates carry ten subequal 
s[)incs^ none of which are as long as the plate that bears them ; there 
are two tentacular scales nt*ar the base of the arm and one further 
out ; there are two pores between the first and second arm-plates. 

It would he unsafe to form a judgment as to the colour of this 
species either when alive or as preserved in alcohol ; but it is pro- 
bably paler than 0. coujungens, and not so mucli mottled ; tliere 
are signs of sets of three joints at a distance of from seven to ten 
joints from one another being darker than the rest ; this would give 
a banded appearance to the anus ; the moutb-sbields are probably 
darker than the rest of the oral surface. 

Diam. of dixsk 100 (ca.) mm ; length of arms 24 min. 

Jlab, Port Jackson ; in coll. B.M. 

4. Ofiiioglypha AMPHiniiTEs, sp. iiov. (Plate XVI. fig. (i.) 

This species a[ipears to belong to Mr. Lyman’s first division of 
the genus, or those in which the disk is flat and is “covered with 
imbricated scides. Under ann-plates small, wide ly separated ; much 
wider than long beyond the second plate, and thereafter constantly 
diminishing in size. Arm-comb of more or less necdle-like papilla'. 
Arm slightly flattened, with spines about as long as a joint. Teu- 
tncle-scalcs few% beyond the second pair of jiores.” But it docs not 
appear to be referable to any form yet described. 

Arms three to (bur times tlie diameter of the disk. Mouth-papilla; 
five at the outer moulh-niigle, separated by a bare space from the five 
(two on each side, and one larger central one) whioli lie jnst behnv the 
teeth, and have almost the appearance of teeth-pa{)illa;. Mouth- 
shield longer than broad, a little constricted in the middle, distal 
edge rounded, proximal forming an acute angle ; side mouth-shields 
long and narrow, meeting within. 

First under arm-plate broader distally than pioxlmally, the second 

^ 0, conjiMigens may bear nine or ten arm-spines near the base of the arms. 
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and succeeding shorter, triangular in shape, with the apex proximal. 
All the side arm-plates meet their fellows below, the line of suture 
deep ; above the insertion of the spines they appear to form a scale 
on the side of the arm. Upper arrn-plates broader than long, very 
regularly oblong, though the proximal edge is encroached upon by 
the scale-like portions of the side arrn-plates ; a good deal arched 
near the disk. 

Disk bulging a little between the arms, fiat, covered with plates of 
various sizes, among which the five primary and the central are very 
distinct ; a not very regular row of plates extends along the middle 
of each interbrachial space as far as the edge of the disk. Just 
below this there is one very large plate. Radial shields rather long, 
broader without than within, where they are pointed ; sejiarated 
from one another. The scales on the actinal surface diminish in 
size and increase in numbers from without inwards. Papilhe along 
edge of genital scale small, numerous, closely set ; about twelve may 
be seen from abo\ e, of which the uppermost are smaller than those just 
beyond them. Arm-spines three or four, of which the uppermost is 
longest, and longer than an arm-joint. Three tentacle-scales as far 
as the sixth or seventh arm-joint ; a rudimentary third may persist 
for some further distance ; after a time the second scale disappears 
and only one persists. 

Hub. Ecuador ; from the Haslar coll. (J. 0. Goodridge, Surgeon 
R.N.). Coloration creamy yellow, in alcohol, after perhaps thirty 
years* preservation. 

Measurements. — Diam. of disk 19 ; 16 mm. Length of arms 74 ; 
.54. Breadth of arms at base 5 ; 3*5. Length of radial shields 4 ; 
3-3. 

EXPLANATION OP PLATE XVI. 

Fig. 1. Tevfhmra ramsat/t, from abuvo, to show the general form of the body. 

2. Moulli-jingle of P. X 2. 

3. P. capem'in, from above, x 2. 

4. Moutb-angle of P, capenstSy X 4. 

5. Mouth-angle of Ophiopeza assimUiSy X 2. 

0, Mouth-angle of Oxjhioglt^pha maphitrites, X 4. 

3. On certain Points in the Visceral Anatony of Balreniceps 
rex, bearing upon its Affinities. By Prank E. Bkddard, 
M.A., Prosector to the Society, Lecturer on Biology at 
Guy^s Hospital. 

[Received May 9, 1888.] 

I have been able lately, through the kindness of Mr. Charles 
Stewart, to examine the viscera of a specimen of Balceniceps rex 
preserved in the stores of the College of Surgeons. The specimen 
was purchased from this Society some 25 years ago ; it was one of 
those brought back by Mr. Petherick in 1 860. 

So far as 1 am aware there has been no description of the viscera of 
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Bala: ai ceps rex ; the osteology, however, and some of the more impor- 
tant external characters («. e. the presence of powder-down patches) 
have been described by Prof. Parker’ and by Mr. A. I). Bartlett^ 
in the j)ublieations of this Society. The memoirs of these two natur- 
alists and their views as to the affinities of Balceniceps will be further 
referred to in the course of the present notes. 

With regard to the viscera, 1 am not able to give anything like a 
complete account ; only the alimentary tract with the kidneys and 
the trachea and bronchi were piescrved in the (College of Surgeons ; 
an attempt had been made to inject the intestinal arterial system, 
but the injection had not been successful. 

Alimentary Tracts 

The tongue is short and broad, forming an approximately exact 
equilateral triangle ; the smallness of the tongue has been already 
noticed by J^rol. Parker The tongue of BalainicejiSt in fact, agrees 
with that of Scopus umhrctta \ 

In the liver the right lobe is very much larger than the left; and, 
as in all llerodiones, there is a gall-bladder present. With regard 
to the jiroportions of the lobes of the liver there is not much to say 
concerning the affinities of the bird. On the whole the Storks are 
characterized liy having an equilobed liver; the Herons (including 
Scopus) are on the whole to be distinguished from the Storks by the 
fact that the right lobe of the liver is larger than the left. There 
are, however, numerous exceptions which prevent our defining the 
Ardeidn; as llerodione in which the right lobe of the liver is larger 
than the left lobe. It is" to be noted that these exceptions appear to 
be entirely among the Herons. In the Storks the lobes of the liver 
are invariably subequal, while among the Herons they are rarely so. 

There is therefore, in iny opinion, some reason to regard the 
structure of the liver \w\Bala;niceps n'Si indicating its Ardeine affinities, 
and there is no reason against uniting it particularly with Scopus. 

In the intestines 1 could not discover any traces of caeca at all ; I 
believe that the single caecum which characterizes the Ardeidae (there 
are two in the ('iconise) may be extremely minute, and might 
therefore easily escape recognition in the spirit-preserved alimentary 
tract \ 

Syrinx. 

The most characteristic organ of BaUeniceps from the point of 
view of the affinities of the bird is unquestionably the syrinx. This 

1 See P. Z. S. 18G0, p, 243; “On the Osteology of Bala:niceps Trans. 
Zool. Soc. vol. iv. p. 2lih. 

^ “On the Affinities of Balaniceps'* P. Z. S. 1801, p. 131 (reprinted in 
Nitzsch’s ‘ Pterylographie,’ Kay Soe. edition, p. 153). 

^ Abstract of Notes on the Osteology of Balauiceps rex. P. Z. S. 1800, p. 330 
(note ii). 

* lleddard, “ A Contribution to the Anatomy of Scojnis u/nbretta,** P. Z. S. 
1884, jp. 543. 

® Mr. W. A, Forbes (Collected Papers, p. 333 note) has noted a single casoum 
in a specimen mounted in the Museum of the Boyal College of Surgeons. 
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orp:an is reprosonted in the accomnanyini? drawings (woodcuts, figs. 1, 
2, .‘h 1), which illustrate its difftTcnt aspects. 





r 1 


Syrinx of /j(tf(P}iftri>s /v.r Jiutornl mow. w?, lisxninentcm'H rudinuMil of intrinsic 

Mvnn:;oal nuirtolo. 



Syrinx of Jialipnkcp!^ rea\ The two bronoln are bent upwards backwards to 
display the pessnlus atid niembrana (yiiipaniroriais. />, as in fig. 1. 

Before studying the syrinx itself it is interesting to note that the 
membrane termed by Garrod the bronchidesinus, which binds together 
the two bronchi, is incomplete above, as shown in figs. 1, 2, d. This 
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character recalls the Ardeine syrinx^ ; in the Stoiks the bronchidesmus 
appears to be invariably complete — that is to say, it extends right up 
to the point of bifurcation of the bronchi. The syrinx itself is almost 
completely Ardeine ; the rings are entirely cartilaginous ; there 
appear to be no traces of ossification anywhere ; there is a well- 
marked pessulus (fig, 4) ; the bronchial rings are only semirings, and 
there is therefore a well-developed membrana tympamformu externa ; 
the free extremities of each of the bronchial semirings begin to ap- 
proach each other some little way before the entrance of the bronchi 
into the lungs, but they do not become whole rings. In all the cha- 
racters mentioned the syrinx of Balteniceps is distinctively Ardeine, 
and as clearly unlike any Stork. The only true Stork which is at all 
markedly abnormal in the structure of the syrinx is Ab(iimia^\ in 
this genus, and to a much less extent in Xenorhynchus, the first 
bronchial lings are semirings, and there is therefore a membrana 
tympaniformis \ but in these two genera the lowermost rings of the 
trachea are modified in the typically Ciconiine fashion 

The only point, in fact, in which the syrinx of Bahmiceps rex is 
not thoroughly Ardeine is in the absence of a pair of intrinsic muscles ; 
so far as I am aware, all the Ardeidoe, and also Scopus, are charac- 
terized by the presence of a single pair of muscles. 

A careful examination of the syrinx of Balceniceps, however, does, 
in my opinion, show traees of a syringeal muscle. On each side of 
the syrinx, and rather nearer to its posterior than to its anterior 
border, is a delicate ligament (which is shown rather exaggerated 
in the drawing, fig. 3, p. 287), running from the first bronchial 
semiring to one of the last tracheal rings. The occasional degene- 
ration of muscles into tendons leads me to think that this fibrous 
band is really a degraded rudiment of the syringeal muscles. 

The facts recorded in the [iresent paper are conclusively in favour 
of regarding Baleeniceps as a Heron and not a Stork. It now 
remains to be seen how far they are in accord with other observa- 
tions upon the structure of this remarkable bird. The important 
discovery by Mr. Bartlett^ of powder-down patches on BaUeniveps 
is evidently in favour of the Ardeine as opposed to the Ciconiine afiiiiU 
ties of the bird. The value of the evidence must of course be dis- 
counted by the very irregular distribution of powder-dowui patches 
among birds ; but in the present case the evidence is of more weight, 
because it is associated with other characters, all of which point the 
same way. 

A very detailed study of the osteology of the Bnlceniceps has led 
Prof. Parker to the opinion that “its nearest relations are the South- 
American Boatbill {Cancrorna cochlearia) and the little Suuth- 
African Umbre (Scopus umbreiUi)X 

^ 1 have figured the bronchidesmus in the syrinx of Scopus (P. Z, 1884, 
p. 544) ; in JktUeukrps the anterior (free) margin is further away from too bifur- 
cation of the bronchi than in Scopus, 

® See F. E. Beddard, “ On the IVachea in certain Storks/’ P. Z. S. 188(i, p. 821. 
^ Weldon, “On some points in the Anatomy of Bhwfiicopterus and its allies/’ 
P. Z. S. 1883, p. 039. 

* JjOC, cit. 
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In a postscript added to liis paper Prof. Parker again dwells upon 
the Ardeine affinities of Balamicepsy quoting the discovery of powder- 
down patches by Mr. Bartlett. 

prof. Reinhardt while admitting that J^alandceps comes nearer 
to Cancroma than to the Pelicans (to which group it was referred by 
Mr. Gould), is disposed to think that the resemblances in the beak 
to the former bird are merely superficial, and that as the middle 
claw is not pectinated liaUeniceps cannot be referred to the Herons. 
Prof. Reinhardt would associate Balceniceps particularly with 
Bcoj)us. 

A fter reviewing the general structural characters of the birds in 
question, I cannot agree with Prof. Reinhardt’s conclusion any more 
than could Mr. Bartlett. 

lialaniceps agrees with Scopus in many osteological characters, 
through apparently not more closely than it agrees with Qancroma 
&c. The syrinx also is somewhat like that of Scopus, but differs in 
certain particulars, suclt ns the absence of the syringeal muscles. 
The syrinx of Balamiccps, however, agrees equally with other 
Ardeidee in all these particulars. 

Baioiniceps differs from Scopus in having powder-down patches, 
and only one emeum to the intestine. 

The differences seem to me to be more striking than the resem- 
blances. I sliould regard Balwniceps, in fact, as a rather aberrant 
Heron, having no near affinities to the Storks nor to Scopus, The 
following diagram expresses the conclusion with respect to the 
mutual affinities of the Ilerodiones to which our present knowledge 
of the structure of the group appears to me to point ; — 



Fig. 4. 


Ahdhnia. 

/ 

HalcBVwcps. Ardeirlaj. 
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Diagram of the Uerodiones. 

Scopus, which combines in so many ways the structural charac- 
teristics of Herons and Storks, probably comes near to the ancestral 
form of both groups. 

^ “On the Affinities of Balmniceps^' P. Z. S. 1800, p. 377. 



2!)() MR. G. B. SOWERBY ON A NEW ASPERGILLUM. [May 15, 

The Cicoiiiiiie stem tjave off Ahdimia before tl»e Ciconiine charac- 
ters were fully acquired. JialmnicepB appears to me to be a further 
specialization of the Ardeidm, and not to stand nearer to the form 
which gave rise to the Ardeidoc. I believe this because Bala*- 
niceps is decidedly a Heron in respect of its alimentary tract, powder- 
down patches, and syrinx ; the loss of the syringeal muscles is a 
further s])ccialization, and evidently a recent one (from the fact of 
their degenerate equivalent being ])resent). The form of the syrinx 
in the Hcrodiones w^as originally that which is now seen in 
and the Ardeidte ; that tins is so, seems to be shown by the fact that 
the Ardeiiie form of syrinx U found in so many other groups of birds, 
while the ("iconiine form is ])eculiar to the Ciconia'.. In Ahiiimia 
(and to a less extent in Xcnorliynchvs) the syriiix has not quite 
acquired the typical Ciconiine form — the memhrana tijmpaniformis 
is, to a considerable extent, left ; that is to say, the bronchial semi- 
rings have not yet united to obliterate the memhrana tympaniformis^ 
as is the case with the tyjiical Storks. For this reason 1 regaid 
Ahdimia as having branehed off from the main stem a little before 
the development of the typical Storks. 


4. Description of a Gigantic new Species of Aspergillum 
from Ja 2 )an. By G. B. SowERuy, F.Z.S., F.L.S. 

[Recoiled May .3 1888.] 

Aspergillum giganteum, n.sp. 

4 Asp. testa vahis magms, svhtrnpcsoideis, concentrice I'vyosis 
irregviariter striatis ; antice jjaulvni affen?fatis, rotvadaiis ; 
postice laiiorilvs ohligne trnneutis. Vagina maxma^ elongata^ 
solidiascyla, suhreefa, calculos et aremilas ayyiutinante ; limho 
conspieve irregulariter ()~7-fariam foUaio ; diseo irregidariter 
convexOf calculos et conchas ayglutinanie, tuhuUs numerosis 
parviuscuUs rotundalis armato, 

IIab» Japonia. 

A species of extraordinary magnitude, the specimen being over 
13 iiiclies (32^ centim.) in length and about U inches (d ceutim.) 
in diameter, in the widest part. The sheath is of the form of 
A, vagini/erum ; but the valves are much larger in proportion and of 
quite a different form, which, apart from the unusual dimensions, 
would be sufficient to constitute it a distinct species. The valves are 
25 millirn. long and 15 broad. 

A second specimen (somewhat smaller, hut in better condition) of 
this species is in the Museum of the Zoological Society (“Natura 
Artis Magistra*’) of Amsterdam, placed there by Mr. Oltmans, the 
late Cuiator, with the name of Aspergillum japonicum, confirming 
the locality. So far as is at present known, Aspergillum vaginiferum 
inhabits exclusively the Red Sea. 
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Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The registered additions to the Society’s Menagerie during the 
month of May were 144 in iiurnher. Of these no v\ere acquired by 
presentation, 37 by purchase, 2 by excliange, .30 on deposit, and 2() 
by birth. The total mnnber of departures during the same period, 
by death and removals, was 113. 

Mr. II. E. Dresser exhibited an example of a new species of 
Shrike from the Transcaspian district, and made the lollowing 
remarks ; — 

“ Dr. Gustaf Radde has lately sent to me for examination and 
comfiarison a small but interesting collection of birds made by 
him during his late trip in the Transcas])ian district; and amongst 
other rarities I find a Slirike which is certainly new, and which I 
propose to name Lanius rathhi^ after its discoverer. It belongs to 
the group of small Shrikes which have been separated by Bonaparte 
under the generic title of Otomela^ hut differs from all of them in 
approaching Lanius c.vcuh it or and its allies in general tone of colour. 
General colour above bluish grey, much lighter and clearer on the 
crown and forehead, the lower j>ortion of the mantle waslied with 
jiale brownish huff ; wings dull hlaeki^h, the secondaries narrowly 
margined with dull white ; alar patch very small ; central tail-feathers 
black, the outermost rectnx on each side white, hut with a black lijic 
along the shaft which broadens considerably towards the tip, the next 
two with much more black towards the tip ; a narrow^ line over the 
forehead and a broad streak extending through the eye and over the 
ear-coverts deep black, bordered above with white; cliin, throat, and 
entire underparts, with the luuler wing-coverts, ])ure wdiite ; bill and 
feet black. Total length about 6*75 inches, culmen O’fi, wing 
tail 3’2, tarsus 0*9. 

“ Although differing so much in coloration from Lanius viftatus, 
for it lacks the broad black frontal band, the maroon on the mantle, 
and the rufous flanks, yet in many resjiects L. raddei approaches 
nearest to that species, of which it may be called a pale grey form. 
The specimen in question was obtained at Knlkulais, on the 24th 
August, 188() (old style), and is a male, and apparently an old one.’’ 

Mr. Sclater, on the part of Mr. F. M. Campbell, F.Z.S., exhi- 
bited a pair of Fallas’ s Sand-Grouse {SyrrhajUcs j}aradoxus\ shot 
at Gepps Farm, bet ween Iloddesden and Hertford, at 6 p.m. on May 
20th, 1888, and made rcmaiks on the numerous recent occurrences 
of* this species in Western Europe. Mr. Sclater also stated that a 
living specimen of this bird iiad just been received by the Society, 
presented by II. Hewat Crane, Esq., of West Foulden, Berwick-oii- 
Tweed, having been captured at that place on May 28th. 


The Secretary exhibited, on behalf of Prof. 11. Collett, C.M.Z.S., 
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a nest, eggs, and two young ones in down of the Ivory Gull (Larus 
eburnea), belonging to tlieTromsb Museum. These specimens had 
been obtained in August, 1887, by Capt. J. Harrison, on a small 
Lvland lying about sixteen miles to the east of Cape Smith, in Spitz- 
bergen. 

The following papers were read : — 

1. On Lepidoptcra collected by Major Yerbury in Western 
India in 1886 and 1887. By W. W arren, M.A., F.E.S. 

[Received May 8, 1888.] 

The insects which form the subject-matter of this paper were 
collected by Major Yerbury in the summer of 18S6 and the follow- 
ingspring, through pretty nearly the same range of localities as those 
previously forwarded by him, and treated of by Mr. A. CJ. Butler 
in the ‘Proceedings’ of this Society for 1888, pp. 35.5-395. For 
the account of these localities it will be sufficient to refer t<» that 
paper. Both collections are in the possession of the British Museum. 
The present one contains 544 specimens, distributed among 208 
species (not reckoning about 12 which fiom their condition arc 
beyond positive identification or description). Of these about .50, 
so far as I have been able to ascertain, are either new or uudescriheil, 
while 3 require to be placed in genera by themselves. Several, as 
was to be expected, are the same as tho«c of the previous consignment. 

I must not forget to record my indebtedness to Mr. A. G. Butler 
and Mr. W. F. Kirby for u&eful suggestions and kind assistance 
tendered in various ways. 

By way of preface, in some sort, to the reading of the accoinpany- 
ing paper, I wish to draw attention to one or two points in whieli I 
have felt myself honestly comj)elled to differ from authorities of far 
greater experience, in yeneral, than I can lay claim to, and thereby 
to acquit myself of any intention to depreciate their labours. 

There would seem to have arisen a tendency to exaggerate slight 
external modificatioDS, due to varying conrlitions of place and develoj)- 
nient, into specific differences, and that, too, often from the examin- 
ation of a very limited number of exatnples. Now as " in the 
multitude of counsellors there is safety,” so, from the consideration 
of a larger number of examples, from different localities, subject to 
different conditions, I think we shall arrive at the conclusion that 
the number of species is not infinite. 

(i.) In the necessity of reducing Leucania bistrigatn, Moore, and 
Leucania peniciilata^ Moore, to synonyms of Leucania Mbum, I 
am glad to say that Mr. Butler himself coincides. 

(ii.) Amyna stricta, Walker, 1 regard as of general distribution 
throughout the tropical zone, and look forward confidently to the 
time when a larger number of examples of the so-called species, 
A. unduli/era, Butler, A. stellata, Butler, and A, stigmatula, Snellen, 
will prove them to be merely local forms. In this opinion, however, 
Mr. Butler, naturally enough, does not yet agree. Nor, in making 



1888.] 


FROM WESTERN INDIA. 


293 


Scotomera tristis, Butler, a synonym of Actenia gnidusalis, Walker, 
do T intend to cast the slightest slur on Mr. Butler’s acumen. The 
specimens he had to describe were in so poor a condition that the 
only wonder is that he was able to describe them at all. 

1 wish also to draw attention to two species in particular, both 
occurring in the collection, each of wdiich varies in precisely the same 
respect I’rom its nearest allies, viz. Oxira ochraceUy Walker, and 

EujAcxia (?) peciinaia, sj). n. Both these s{)ecies have the an- 
tennaci of the male strongly pectinated. In all other respects, alike 
in markings and in structure, they agree, the former with the group 
of Graphiphora^ of which G. dahlii of Europe is the type, the latter 
with Euplexia alhorittnta, Moore. The question at once arises, 
wliethertiiis struc tural exaggeration of a single organ (which obtains, 
it would seem, more es])ecially in the equatorial regions) is sufficient, 
if unattended by any further departure from the type, to warrant 
the erection of a separate genus ; or is not rather to be regarded as 
an instance of what may be termed “specific aberration from a 
generic type.” 

Family Sphingid^e. 

1. NkPHELE HESPEUA. (No. 39.) 

Sphinx hesprrUy F. S. E. p. 51(5. 

Sphinx morjdienSy (’ram, Fap. Exot. ii. p. 84, pi. 149. fig. D. 

One female Iroiii (Jampbellpore, June 8, 1880, with the two 
central wliite spots strongly maiked. 

2. pROTOPAUCE ORIENTALIS. (No. 4.) 

Protoparce orientafisy Butler, Trans. Zooh Soc. 1877, p« 009, 
pi. 91. figs. 1(5, 17. 

One specimen of each sex from Campbellpore, dated June and 
July, 1880, with the remark added, “Common, both dark and light 
forms,” that is both sexes. 

3. Acherontia STYX. (No. 73.) 

Acherontia styx, Westw. Cab. Or. Ent. p. 88, pi. 42. fig. 3. 

A single male from Campbellpore, June 20, 1886. “The only 
specimen taken.” 

4. Hippotion celerio. (No. 5.) 

Hippotion ceJeriOy lib. Verz. p. 135. 

Sphinx celerioy L. S. N. i. 2, p. 800. 

One male from Campbellpore, July 29, 1886, with the remark 
“ (^^ommon : larva on vine.” 

5. Deilephila LivoRNiCA. (Nos. 5 & 6.) 

Sphinx livornicay Esper, Ausl. Schm. ii. pp. 87, 170, pi. 8. 

fig. 4. 

Two specimens — one, a female, taken July 29, 1880 ; the other a 
male, May 31, at Campbellpore. 

pRoc. ZooL. Soc. — 1888, No. XXI. 
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The male is a dwarf, barely more than half the size of the female, 
and smaller than any example in the Brit. Mus. collection. 

C. Hemaris saundersii. (No. 77.) 

Sesia samdersii, Wlk. Cat. Lep. Ilet. B. M. viii. p. 83. 

Macroglossa saundersii^ Boisd. MSS. 

One female, taken May 3, 1887, at Thundiani. 

The specimen was numbered the same as the next followii)g 
species, Cephonodes hylas^ from which it is distinguislicd by the 
broader dark border of the fore wing, and the green scaling of the 
same wing reaching as far as the median ^ ein. 

7. Cephonodes iiylas. (No. 77.) 

Sphinx Jiyfas, L, Mant. i. p. 539. 

Two specimens, both females, from Cam})bcllpore and Ilassaii 
Abdal, June and July, 1886. “Bare.’* 

Family Ar.ARisTiDAi:. 

8. jEoOCEKA VENULIA, (No. 47.) 

Phalcena venulia^ Cram. Pap. Exot. ii. pi. 16. fig. 1). 

One female, May 21, and one male, July 19, 1886, from Carnpbell- 
pore. A few in May.” 

Family Zyg.enid.®. 

9. Syntomis minor, sp. n. (No. 1 77.) 

Tw'O males and two females from Kala Pani, taken August 30, 
and September 1, 1880. The specimens are all more or Icns 
damaged as to the head, palpi, and anteniuc. They belong to the 
group which has the abdomen inarkerl with two yellow lings, and 
come nearest to S. gcorgina, Butler, but are much smaller, none of 
the four exceeding { of an inch. 

Purplish brown : fore wdng with five whitish hyaline spots ; — 1, 
small, near the base ; 2, small, at the end of the cell ; 3, large, of 
varying shape, below 2 ; 4, small, subcostal, halfway between 2 and 
the apex ; 5, large, and always geminated, ohliquelg below 4, and 
nearer the hind margin than in the allied s])ecies, so that the distance 
between 3 and .5 is greater. 

Hind wing with one, largish, basjil, and another, smaller, hyaline 
sj)ot beyond it. As far as can be made out from the condition of 
the insects, none of the four ever had a }ellow collar, but the face 
and two abdominal bands are distinctly yellow. 

In the Brit. Mus. collection there is a single unnamed specimen, 
also damaged, from Abyssinia, which accords well, both in size and 
disposition of the spots, witli these four from India. 

Common between Kala Pani and Abbotabad.** 

10. ZvGiENA CASCHMIRENSIS. (No. 46.) 

Zggema caschmirensis, Kollar, Kasch. iv. p. 450, pi. 19. fig. 6. 

Five specimens, three females and two males, from Thundiani and 
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Chittar, caught in July and September 1886, and marked ^‘very 
common.” 

1 he crimson abdominal hand occu])iei two segments in the female, 
and three in the male, leaving the last segment only in the latter, 
but the last two in the former, dark. 

Family Chalcosiid^.. 

11. AcALOPE BASALIS. (No. 89.) 

Afjahpe basalts, Wlk. Cat. Lej). Jlet. B. M. il. p. 438. 

Three examples from 'riuindiani, two females taken in August, 
the male in October 188G. ‘‘Common at Thundiaui and Murree, 
August and September.” 

12. SounT\ PULCIIELLA. (No. 186.) 

Chalcosia pnlrltella^ Kollar, Kaschmir, iv. p. 461. 

l^kenma patchpUa, y , AVlk. C'at. Lep. Ilet. B. M. ii. p. 431. 

Eirrusiu trilUarata, S , Wlk. Cat. Lep. Het. B. xM. xxxi. p. 1 19. 

Oik* female from Thundiaui, Sejitember 15, l8.St>. 

^4ie sjiecimens in tin* Brit. Mus. collection are from Nepaul and 
Mnssourie. Major Yerbnry notes that only two specimens were 
taken ; but that it was reported to be common at Nandar in Septem- 
ber, though he himself did not see any. 

Family Lithosiid.e. 

13. Lvcides ficcs. (No. 1 01.) 

Noctua Jicas, F. E. S. iii. p. 27. 

One male, in good condition, Campbellpore, July 30, 1880. 

14. DlfiAMA IIKAKSFYANA. (No. 01.) 

Digama hearseyana, Moore, Cat. Lep. E. I. C. ii. p. 298, pi. 7. 

Three females and two males fiom Campbellpore and Khairabad, 
all taken between the end of May and middle of June. 

15. Pentacitkotus vulnekati^s. (No. 206.) 

Pentaciirolus vulaetafus, Butler, 111. Lep. Ilet. v. p. 35, pi. 8G. 

fig. 5. 

One female from Thundiaui, taken October 10, 1880. Two 
speeimens only were seen. 

Tliis new genus, containing the single species here named, is placed 
in the Brit. Mus. collection by Mr. Butler between Padenia, Moore, 
and Tigrioides, Wlk. The species itself is there represented by a 
single example, a male, from Darjiling, of which the ground-colour 
is coppery-orange. The markings consist of two quadrate black 
blotches standing on the inner margin, embracing between them a 
perfect arch of the ground-colour : from the to]) inner angle of tiie 
first and from the top outer angle of the second proceed two narrower 
black arms ; the first joins a costal blotch towards the base ; the 
second is abbreviated and rounded off before reaching the apex. In 
the middle of the costa is another quadrate black marking, united 
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by two narrower arms to those on the inner margin, and capping 
the arch of ground-colour before mentioned ; the last quarter of the 
costa is narrowly black, which shade is continued round into the 
hind margin ; the apical fringes are whitish ; a narrow black line 
runs from the base along the inner margin to the first quadrate spot ; 
all the black markings are finely edged with lustrous coppery scales. 
Hind wing with a broad black border and coppery fringes. 

The specimen in Major Yerbury’s consignment from Thundiani 
is also single, but a female, and though differing considerably, as 
will be seen, from the male above described, is almost certainly the 
female of the same sj)ecics. The ground-colour, especially of the 
hind wing, is paler, more orange ; the first quadrate spot ou the 
inner margin is present, but with both edges curved, not perpen- 
dicular ; united also, as in the male, with the two black costal spots ; 
the second quadrate sjiot on tlie inner margin is reduced to a flat 
rectangle, while the narrow arm, which should connect it with the 
middle costal blotch, is replaced, in the left wing, by a nearly 
confluent black sjiot, and, in the right, by a round isolated one ; 
while in both wings the outer process towards the apex is repre- 
sented only by a small round spot. Tlie black apical margin, and 
the black basal streak along the inner margin arc both present. 
Hind wing bright orange, having, in place of the broad black border 
of the male, two large separate round black spots, one at the 
apex, the other on the hind margin, and an elongated black mark 
along the inner margin from the base. 

In both sexes the abdominal segments are ringed above with 
orange-yellow, but with white on the sides and underneath. The 
single female is considerably larger than the male, but ibis difference 
in size, as well as that in the constitution of the marginal band in 
the hind wing, is observable in several allied insects ; as, for example, 
in Nepita conferta, Wlk., from Ceylon, and Nepita aniluy Moore, 
from Bengal. In Kubaphe brevicornisy Wlk., A’, yuniaria^ Grote, 
and in two other unnamed species of the same genus from N. 
America, of which only a female example in each case is represented 
in the Brit. Mus. collection, this breaking up of the baud of the 
hind wing still more closely approaches that which occurs iu jP. 
vulneratus. 

Family ARCTiiDiE. 

IG. Spilosoma sangaica. (No. 7.) 

Spilosoma sangaica^ Wlk. Cat. Lep. Het. B. M. xxxi. p. 294. 

A single female from Murree, dated 13th August, 1885, in very 
bad condition, having been apparently under water, is, as far as can 
be made out, identical with, or closely related to, this species. 

Walker’s types are from Shanghai. 

Family LiPARiDiE. 

17. Charnidas aurantiaca, sp. a. 

One male from Attock, April 16, 1887. 

Fore wing unicolorous dull brown, with a darker spot at the end of 
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the cell ; cilia dull orange. Hind wings dull fuscous orange, with the 
cilia rather brighter : abdomen coloured like the hind wing ; thorax 
apparently concolorous with the fore wings. Expanse of wings 
ih) mm. The sj)ecies bears a superficial resemblance to Org^fia simplex. 

18. PORTHESIA XANTIIORRHOCA. (No. 1.) 

Liparis xanihorrhwa^ Kollar, Kaschmir, j). 470. 

One female and three males from ('ampbellpore and Khairabad, 
taken in April, May, and June, and a male from Abbotabad, taken 
as late as October, IHHfi. 

The specimens in the Brit. Mus. collection are from the Punjaub, 
Ceylon, and the Kaiigra district. 

19. TiIYROORINA SriLOSOMATA. (No. 211.) 

Thyrgorina spilosomata, Wlk. Cat. Lcp. Ilet. B. M. xxxi. p. 318. 
One female, Dumtauar, near Abbotabad, September 29, 1886. 

20. Artaxa pusiela. (No. 14.) 

Artaxii pusilla^ Moore, Ceylon, ii. p. 86, pi. 1 12. fig. 4, S • 
Evproctts pygmaa, Moore, Desc. Lep. ('oil. Atkinson, p. 48. 
Three s])eciinens, a female and two males, taken at the end of 
May and beginning of June 1886, at Campbcllpore. 

21. A rtax a fr vte r n a. (No. 211.) 

Artaxa f rat erna, Moore, Ceylon, ii. p. 8.“). 

Artaxa guttata, var. o, ^ylk. Cat. Le[). Ilet. B. M. iv. p. 795. 
Artaxa guttata, var. /I, male only, Wlk. ibidem. 

One male from Ilurripur, Oct. 13, 1886. “At sugar; the only 
specimen.” 

Walker, in his description of A. guttata, iv. p. 795, confounds 
three species ; in vol, xxxii. p. 329, he sinks his A. guttata as a 
synonym of -1. digrarnma, Boisd., hut fails apparently to see that 
under his varieties two other spcciCsS are denoted. Ilis description 
of the ty[)e form of A. guttata assigns two black subapical dots only 
to the male, none to the female ; his var. y of the male also has no 
spots. It follows that his typical male alone was digramma, Boisd., 
his typical female and male var. y being one of the spotless species ; 
while his var. e d 9 «Rd his var. d are evidently the species 
which Mr. Moore has now named A.fraterna. 

22. ChILENA SIMILIS. 

Chilena simtlis, Wlk. Cat. Lep. Het. B. M. v. p. 1071. 

Lasiocampa strigula, Wlk. Cat. Lep. Het. B. M. xxxii. p. 563. 

A single female, in beautiful condition, but without date or locality. 
Walker describes the male as being sometimes whitish, at others 
brown ; but it seems that really the females only are white, the males 
being pinkish brown. {Cf. also Moore, Ceylon, hi. p. 543, pi. 212. 
fig. 5 d.) 
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23. Lymantria superans. 

Lymantria superans, Wlk. Cat. Lep. Ilet. B. M. iv. p. 876* 

One female only from Durntanar, near Abbotabad. 

Also recorded from Darjiling and Sikkim. 

24. DirilTHERA PALLIDA. (No. 170.) 

Diphthera pallida, Moore, P. Z. S. 18t)7, p. 46, pi. vi. fig. 6. 

One female, from Thundiani, Aug. 24, 1886. “Two specimens 
only, at sugar.*’ 

Family LAsiocAMPiDiE. 

25. Trabala VISHNU. (No. 192.) 

Gastropachn vishnu, Lefebvre, Zool. .lonrn. iii. p. 207, ? • 

One fine male taken in the Berharn Gullv, Sc])tember 2.'i, 1886. 

“A few cocoons found towards Kala Pani early in September; a 
pair in coitu at Berharn Cully, September 25. Not common at 
Thundiani, but at Murree 18 cocoons were found in one day ; these 
are covered witli the short hairs of the caterpillar, which iriitatc the 
skill considerably.” 

26. TaRAGAMA VENUSTUM. (No. 26.) 

Meyasoma venustum, AVlk. Cat. Lep. Ilet. B. M. vi. p. I \ 19. 

One female taken May 31, 1886, at (/am[)hellpore. 

Also recorded from Ceylon and the Philippine Islands. 

Family Uraniid^. 

27* ACTIAS SELENE. (No. 226.) 

Aefias selene, Leach, Zool. Misc. pi. 70. 

One female from Durntanar, which emerged on tlie last day of 
March 1887 from a cocoon found on the 1 1th of the preceding 
October. 

Family DaEPANULiDiE. 

28. Oreta obtusa. (No. 178.) 

Greta oltusa, Wlk. Cat. Lep. Ilet. B. M. v. p. 11(57. 

A single much-worn female from Kala Pani, taken on the 1st of 
September 1886, much smaller than average-sized specimens. 

29. Somatina anthophilata. (No. 21,1.) 

Somatina anthophilata, Gn. Phal. ii, 907, pi. 18. fig. 2. 

Two females, very much worn, from Campbell pore and Durntanar, 
September 24 and November 10, 1886. 

30. Problepsis cinerea. (No. 9.) 

Argyris cinerea, Butler, P. Z. S. 1886, p. 387, pi. xxxv. fig. 3. 

One male, caught 6th of June, 1886, at Carnpbellpore. 

Mr. Butler’s type, in the Brit, Mus. collection, is also from 
Carnpbellpore. 
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Family Psychid.®. 

31. Psyche longicauda, sp. n. (No. 223.) 

Wings dull fuscous; the costa of the fore wing more thickly 
scaled, and so appearing darker ; the rest of the wings semidiapha- 
nons. Thorax and ab(iomen clothed with long shaggy fuscous hair ; 
the latter ending in a prolonged tuft of smoky-hlack hairs ; antennse 
of the same smoky-hlack hue. Expanse 30*millim. 

One male, bred November 8, 1H8(), from Campbellpore, accom- 
panied with the remark “that (he lar\a makes a faggot of straws.” 
These cases arc an inch and half long ; the inner part composed of 
grey silk into which apparently the empty seed-cases of a grass have 
been spun ; this is covered externally with small lengths of shilling 
yellow flower-stems of the grass; those at the base closely packed 
and shorter, about J inch long ; those on the sides longer and 
projecting beyond the apex. 

Family Notodontid.e. 

32. ]\IoMA CHAMPA. (No. 13(3.) 

Mama champa, INIoore, P. Z. S. 1879, p. 483, pi. 33. fig. 2. 

A pair from Thundiani, takem in August 188(3. 

Recorded also from the ('aineroons and the Congo. Mr. Moore’s 
types were from the N.W. Himalayas. 

Family Gym vtophoridj5. 

33. Thyatira cognata. (No. 104.) 

T/ipalira cognata, lifoore, MS. 

One female from Kahi Pani, dated August 9, 1886, somewhat 
wasted. 

Allied to vicinu, Gn., from Java, but the fore wing has only 
four peach-coloured patches, that on the inner margin being filled 
up with the fuscous-olive ground-colour, and only visible in outline. 
As ill vicina, the basal blotch is prominently produced in the centre, 
hut the two suhapicnl blotches are ?iot confluent. 

A comparison of a more extensive series of specimens of this form, 
in the Hocking Collection in tlie British Museum, in which there 
occurs considerable variation in the distinctness of the blotch on the 
inner margin, has led Mr, Butler to consider tliis a mere variety 
of 1\ batis, and not a distinct species. In this he is, I have no 
doubt, riglit ; but it must still be considered a merely local form, 
and not a variety of general occurrence. 

34. PoLYPLOCA ALBiDiscA, Moore, MS. 

Fore wing greyish white, with a greenish tinge; extreme base 
blackish, with a tuft of raised white scales ; followed by a pale grey 
sinuous band, indistinctly traversed by a darker central line ; then a 
dark-edged darker sinuous fascia, also traversed by an indistinctly 
darker line ; the external angle of this fascia below the costa is 
marked by a short vertical black dash of raised scales, representing 
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the orbicular stigma, followed by a similar, but longer, black dash, 
slightly inclined to the former, representing the reniform stigma ; 
each of these black dashes is also edged with pale erect scales; 
beyond the second dash are two or three angulated, and one sinuous 
dark line, following an indistinct central pale fascia, which is whitish 
on the inner margin ; midway between the sinuous dark line and the 
hind margin is a pale denticulated submarginal line, [)receded by an 
irregular dark grey fascia. Extreme hind margin with a series of 
black lunules ; a straight black dash from the apex to the sub- 
marginal line. Hind wing dull grey ; head and thorax mottled 
light and dark grey ; cilia ^rey, with a darker line along their centre 
and apex, and a dark dash at the end of each iiervure. 

Expanse of wings 34 millim. 

One female from the Berham Gully, September 188G, 

Although the markings are so ditferent, I think it not improbable 
that a longer series of the sjjecies will show that this insect, and 
another, which I describe as P, dubia, are one and the same. 

There is one example, also a female, in the Hocking Collection. 

35. PoLYPLOCA DUBIA, sp. n. (No. 210.) 

Fore wing grey, with a greenish tinge ; base silvery grey, edged 
by a black line running obliquely from near the base of the costa 
halfway across the wing ; an indistinctly darker central fascia is edged 
internally by an angulated dark line, and externally by a sinuous 
dark one, which approach each other on the inner margin, and 
traversed by a central dark line which touches the orbicular'stigrna ; 
this is obliquely placed, edged with darker, and contains raised 
scales, the reniform stigma is represented by a long curved black 
line of raised scales ; apical area paler grey, traversed by an indistinct 
pale submarginal line, preceded by a darker fascia.* Au oblique 
curved black dash from the apex ; hind margin with a row of black 
lunules. Hind wing dull fuscous. 

Expanse of wings 34 millim. 

One female from llandar, September 1886; “the only specimen.** 

36. AspHALIA CINEKEA, sp. u. (No. 185.) 

Fore wing dull grey, with slight pink tinge ; rather sparsely scaled ; 
two or three short black dashes from the base. Before and beyond 
the middle a double black transverse line ; the former forms on the 
median vein an angle pointing towards the base of the wing ; the 
latter an angle pointing outwards ; the part above the angle forming 
a single curve, concave outwards ; that below the angle a double 
curve ; an indistinct pale submarginal line ; the veins varied with 
black and white. Hind wings pale dull grey with rounded margin. 
Head, thorax, and abdomen all dull grey. 

Expanse of wings 40 millim. 

F^r females and one male from Thundiani, August, September, 
and October 1886. ^ 

An inconspicuous-looking insect ; but the specimens are none in 
fine condition. “ Fairly common, at light and sugar.** 
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Family Bryophilid^. 

37. Bryophila nigrivittata, sp. n. (No. 08.) 

Fore wing chalk-white, dusted with pinkish grey towards the hind 
margin ; a broad vclvety-black central fascia, narrowed towards the 
inner margin, the inner edge of which is slightly concave, the outer 
sinuous, forming in the centre a decided projection ; a small black 
sj>ot before the anal angle. Hind wing whitish, with a grey suffusion 
and with the darker outline of a band like that on the fore wing 
just perceptible. Head, face, thorax, and abdomen white ; palpi 
black. Legs wdiite, tarsi black with white joints. Underside 
whitish, darker in the fore wing. 

Expanse of wings 22-24 rnillim. 

A pair from Carnpbellpore, taken in May and June 188G. 

Family Leucaniidas. 

38. Leucania unipuncta. (No. 53.) 

Leucanla unipuncta. Haw, Lep. Brit. p. 174. 

Leucania extranva, Gn. Noct. i. p. 77. 

Two specimens, one female, one male, from Carnpbellpore ; the 
latter taken in May, the former in August 1886. 

39. Leucania loueyi. (No. 59.) 

Leucania loreyi, Dnp. iv. p. 81, pi. 105. fig. 7. 

Three specimens of this widely distributed species from Campbell- 
pore. May and June 1886. 

40. Leucania l-alhum. (No. 148.) 

Phalcena^yoclua l-album, (4mel. S. N. i. 5. p. 2540. 154. 
Leucania histrigala, Moore, F. Z. S. 1881, p. 334, pi. 37* fig* 18. 
Leucania penicillat a, Moore, P. Z. S. 1881, p. 33.). 

One female and two males from Thundiani, August and Sep- 
tember 1886. “Uncommon ; a few specimens only at sugar.” 

I cannot find sufficient grounds for considering Mr. Moore’s 
histrigata and penicillata to be distinct species. On the underside 
of the hind wings the band is more continuous and distinct. 

Family Xylophasiidas ? 

41. RhIZOGRAMMA INEXTRICATA. (No. 141.) 

JlhizogTatnnitji inextricata, Moore, P. Z.b. 1881, p. 342. 

Three females and two males from Thundiani, all taken in August, 
and a single female from Dumtanar, in October 1886. “ Common 

at sugar in August ; found off and on till October.” 

Also from Dalhousie, N.W. Himalayas, Solun in the Punjaub, 

and the Neiigberries. . , . , . 

From additional knowledge gained since working through the 
collection, I find myself compelled to make the following alteration. 
Relying on Mr. Moore’s authority, I made E. inextricata, as well as 
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R, indica^ to belong to the genus Rhizogramma ; whereas, in fact, if 
we examine the palpi, R, inextricata is very widely separated from 
R, indica. It comes, indeed, very much nearer Amphipyra, Mr. 
Butler thinks it will form the type of a distinct genus of the 
Cucullida. 

42. Rhizogramma indica. (No. 131.) 

Xylopha^ia indica^ Wlk, Cat. Lep. Ilet. B. M. xxxii. p. 647. 

One female, taken “ at sallow-bloom,*’ Tlunidiani, May 2, 1887. 
The fact of a female being taken at sallow-bloom in spring would 
rather betoken relationship to the Xylinida* than to the Xylopha- 
siidfp. 

The specimen is accompanied by the remark “ one of the 
commonest moths at sugar.” In all probability this remark refers 
to 7i\ inexirimta. 


Family Apameid.e. 

43. Mamkstra BRASS1C.E. (Nos. 134 & 108.) 

PhaUena-Noctua brassica^ L. S. N. i. p. .')/(). 

Two females, four males, from Thundiani, August and October 
1886. 

44. Mamkstra STO LI ezK/E. (No. 168.) 

Mumesira stolicz/itv, Feld. Reis. Nov. j)l. 101). fig. 32 ; ISIoore, 
P.Z.S. 1881. p. 347. 

Four specimens, all males, from Thundiani, August and Sep- 
tember 1886. 

Mr. Moore says it is nearest to serratU'mea (!). and quotes as 
other localities, Dalliousie, N.W. Himalayas, and the Sind valley, 
Kaschmir. 

43. Mamestra nigeruima, sp. n. (No. 113.) 

Fore wings deep blackish brown, with all the markings very 
obscure ; the margins of tlie orbicular and claviform stigmata just 
visibly darker, the latter also sometimes filled up with black ; tlie 
reniform stigma contains two minute white dots at its lower end, and 
one ochreous one at its upper end ; a faint pale submarginal line, 
and three or four pale costal dots before the apex. Hind wings 
dark fuscous, slightly paler in the male ; head, face, and thorax 
black-brown, as are the tips of the abdominal tults ; the abdomen 
itself fuscous. Underside dull ochreous, speckled with dark grey ; 
the fore wing has a pale straw-coloured or ochreous patch near the 
base of the inner margin ; both wisigs with a narrow, curved, darker 
band ; hind wing with a central spot besides. 

Expanse of wings 48-.3() millirn. 

Two females and four males, August 1886, from Thundiani. 

Allied to 3/. chahjheatay Moore, but much blacker; also resembling 
M, dolorosa^ Wlk., but the white dots are confined to the costa. 
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Family Caradrinid^. 

46. Caradrina sabulosa. (No. H.) 

Caradrina sabulosa, Swiiihoe, P. Z. 8. 1(S6 1, p. 516, pi. 47. fig. 6. 

Four females and one male from Campbellpore, May, June, and 
July 1HH6. 

First taken at Kurrachee, May 1879, and described by Col. 
Sw inhoe. 

47. Caradrina externa. 

Ortho&ia cjcterna, Wik. (kt. Lep. Ilet. B. M. xxxiii. p. 715. 

Fore wings silky, mouse-colour; a dark subdentate line near the 
base, and a curved, strongly denticulate discal line, followed by a darker 
band before the paler submarginal line ; stigmata indistinct, generally 
rather darker than the ground-colour; a narrow anguhited central 
shade, touching the inside of the reniform stigma ; at the base of the 
v\ing, between and on each side of the two stigmata and broadly 
below’ tliem, arc paler patches. Hind wings silky fuscous in both 
se\e>. Head, thorax, and abdomen mouse-colour. 

Four specimens, one female and thice males, taken at the end of 
August and lieginning of September 1886, at Kala Pani. 

Akin to our C. morpheus, but smaller, and with darker hind 
wing^. 

After the ubo\e description was made, from the insects from Kala 
Pani, two of which aie in jicrfect condition, I discovered tliat 
AValkeiV Ortliosiii de>enbed from an inferior pp(‘cinien, in 

tlie British Museum collectuin, and wrongly placed among the 
Orthosida*, was identical. I have, liowever. left the redescriptiou 
stamling, as it may ser\e to supplement Walker’s necessarily some- 
what im[)ei'fect and misleading account. 

A speeio.eii from ('oh Swinhoc, locality not given, is mentioned 
by Mr. Butler, P. Z. S. 1883, p. 161. 

48. Amvna strkta. (No. 66.) 

Poophila siricta, Wlk Cat, Lep. Ilet. B. M. \iv. p. 1476. 

Ihfttia ctpfiusalis, Wlk. ibid. xvi. p. 209. 

Jlliaua ifiurnata, Wlk. ibid. x\xii. p. 6“/. 

Peiiym leucospild, Wlk. ibid, \xxii. p. 683, female. 

Amifna cep/u(safis, Butler, P. Z. S. 1881, p, 617. 

lAwpaa sfipmafiila, Snellen, Tijd. v. Knt. xv. p. 35, pi. iy. fig. 15. 

? Atuyna stelluta, Butler, Aun. & Mag. Nat. Hist. 1878, i. p. 162. 

'lAtmjna unduli/era, Butler, Ann. & Mag. Nat. Hist. 18/5, ii. 
p. 403. 

Twro females and three males from Campbellpore, the last week 
in July. 

The two specimens of Poaphila stricta, Wlk., from Honduras 
and Santarem, still in the British Museum collection, are certainly 
ideiuical with those of Amyna {Jlattia, Wlk.) cephusalis in the same 
collection, which latter come from such diverse localities as the 
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Andaman Islands, Shanghai^ Kutch, Solun, and Bockhampton, and 
must therefore belong to a species of very general distribution. 

Of the five examples now sent from Campbellpore, two have the 
lower half of the rcniform stigma filled up with j)ale ochreous, which, 
in one example, certainly is placed more obliquely, as in A, stiymatula, 
Snellen. 

Now, of the four examples in the British Museum collection of 
A, stigmatulay Snellen (the characteristic of which is that the reni- 
forrn stigma is oblique and filled up with ochreous^ instead of white), 
one is from Kurrachee, two from Aden, and one from the Congo ; 
while Snellen’s own types come from Lower Guinea. 

Of A. stellata^ Butler (in which species the reniform stigma is filled 
up with jowre wliite^ and is said to be less oblique), there are speci- 
mens from Tokio, and one from Kutchy from the Indian Museum, 
set low, and evidently from the same lot as the five from the same 
source placed under Amynu slricta (cephusalis)y one of whicli also is 
from Kutch. 

Of a third species, A. unduli/erOy Butler, from Natal, the single 
type in the British Museum collection is indistinguishable from one 
of A. cephusalis from the Andaman Islands, in both of which the red 
tints predominate. In a single example from Shanghai, of a dark 
reddish-brown tint, this colour has entirely swamped the usually 
pale outlines of the transverse lines and stigmata. 

Taking all these facts into consideration, I cannot help coming to 
the conclusion that A, stigmatula^ Snellen, A. sfellatOy Butler, A. un-' 
dulifera, Butler, and the unnamed reddish form from Shanghai, are all 
merely local forms of one widely spread and variable species, yl. strict 
Wlk. ' 

Mr. Moore (Ceylon, iii. p. 27) implies that the specimens with 
the reniform stigma filled up with grey are males, those filled up with 
ochreous or white, females ; but, in fact, both variations in the 
stigma occur in each sex. 

49. Laphygma EXiGUA. (Nos. 51, 54, 64.) 

Noctua exigutty Hb. Eur. Schmet. fig. 362. 

Five females and four males from Campbellpore, and one female 
from Rawal Pindi, taken from April to July, with the remark ap- 
pended, “ very common.” 

50. AgROTIS ARISTIFERA. (No. 72.) 

Agrotis aristiferay Gu. Noct. i. p. 266. 

Agrotis munda^ Wlk. Cat. Lep. Het. £• M. x. p. 348. 

One female, worn, from Bawal Piudi, March 28th, 1887 ; and one 
male, small, taken at Campbellpore. This latter, in the shortness of 
the claviform stigma and the absence of the black dagger-shaped 
marks before the submarginal line, resembles the Australian form, 
munda. Col. Swinhoe (P. Z. S. 1884, p. 516) records the species 
from Kurrachee as common, and, like this example of the female, 
taken early in the year, viz. February. 
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51. Agrotis suffusa. (No. 147.) 

rhalcBna-Noctua suffusa, Gmel. S. N. i. 5, p. 2541. 

One female ami two males from Thumliani anrl Rawal Pindi ; the 
pair from the former locality, Auj^ust, ISSO ; but the male from 
liawul Pindi is dated March 3rd, 188/. “ At sugar, very common, 

August.’^ 

52. Agrotis segetttm. (No. 147.) 

Noctua segetvm, \V. V. 8 1 . 1 2, pi. 1 . fig. 3 a, b. 

Four females and six males, with the usual variations in depth of 
colouring, from Thundiaiii, Kawal Pindi. “ Very common at sugar 
in August.’* 

53. AciUOTIS CORTICEA. (No. Ififi.) 

Norfua corticea, \V. V. 81. 13. 

? Agrotis iugratn, Butler, Ann. & Mag. Nat. Hist. 1878, i. p. 162 ; 
III. Lep. Hot. B. M. ii. j). 27, pi. xxix. fig. 9. 

Agrotis fraterna, Moore, Desc. Ind. Lep. Atk. ii. p. 116. 

One female and four males from Thundiani, August 1886. 

A rather small and strongly-marked form, like the examples from 
Dhainsala in the Hocking Collection, with the costa of the tore wing, 
the face, and palpi, conspicuously darker. In A, iagrafa, Butler, 
the females are larger and stouter, with the clavilorm stigma, as a 
rule, longer, but the male seems identical. 

51. AgROTIvS INTRACTA. (No. 163.) 

Agrotis intracta, Wlk. Cat. Lep. Het. B. M. x. p. 346. 

One male from Thundiani, October 8th, 188(). 

M'alker^s description was made froni the single male from Nepaul, 
ill the British Museum collection. Air. Moore, I believe, nas now 
two females. The species belongs to the group in which the hind 
wings of the male as well as of the female are dark. 

55. Agrotis QUADRisiGN A. (No. 132 ?) 

Agrotis guadrisigna, Moore, P. Z. S. 1881, p. 3.‘>0. 

Chersotis quadrisiyna, Butler, P. Z. S. 1881, j). 617. 

One female, taken in May ; one male at the end of September, in 
the Berhaui Gully ; both much damaged. 

Mr. Moore makes it allied to A, labgrinthica, Stand., and to 
A. placida, Mr. Butler, on the other hand, says it is related to 
Chersotis rectangula, which, however, in the male has strongly pecti- 
nated antennal. 

In his description Mr. Moore has omitted to mention one charac- 
teristic marking, viz. that the centre of the outer margin of the reni- 
forra stigma is filled up with brick-red. 

56. Graphiphora valida. (Nos. 20, 154?, 163?) 

Gra})hiphora valida, Wlk. Cat. Lep. Ilet. B. M. xxxiii. p. 711. 

Seven specimens, all females, from Thundiani, August to October, 

1886. 
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Walker’s types are from Shanghai. 

The species appears peculiarly liable to grease. It is a narrower- 
winged insect than the European G, ravida, 

57. GRAPHiriioRA CANESCENS. (Nos. 151 & 103.) 

Grapliiphora canescens, Butler, Ann. & Mag. Nat. Jlist. 1878, i. 
p. 105. 

Gerastis suhdolens, Butler, Trans. Ent. Soc. 1881, pt. ii. p. 181. 

Two females and six males from Thundiani, August, September, 
and October, 1880. 

Very closely allied to, if not identical with, G, dahlU of Europe. 
As in that species, the females are usually much darker than the 
males, though dark males are occasionally to be seen. 

58. OxTUA OCIIKACEA. (Nos. 132 k 151.) 

Oxira ochracea^ Wlk. Cat. Lcp. Ilet. B. M. xxxii. )>. 657. 

Seven males and six females from Thundiani, Handar, and 
Rawal Pindi, xAngust, Scptenihcr, and October, 1880 ; a single 
female from llavval Pindi, March 31, 1887. ‘‘ Very common at 
sugar.” 

Smaller and of more slender build than canescens^ Butler, the 
male with pectinated autenufle. As iu that speciies, the fore vviug of 
the female is dull brown or brownish red, of the male more 
reddish ochreous, though in this case also some specimens of the 
male are as dark as the females. The markings are similar. A 
geminated sinuous black basal and subbasal line, a curved denticu- 
lated discal liue, often immediately followed by a narrow paler fascia ; 
a pale submargiual line, preceded on the costa by a l)rownish shade ; 
orbicular stigma of the ground-colour, merely edged with darkiT ; 
reniform variable, often pale-margined only, or with the upper part 
filled up with ochreoiis grey, the lower with dark fuscous, often 
more conspicuously paler in the female. In each sox they are 
sometimes jmeeeded by a black spot ; that before the orbicular being 
triangular or wedge-slia|)ed ; that before the reniform sulxpiadrate ; 
the claviform stigma is repr(‘sented, as in all the allied sj>ecies, by a 
small dark dot ; an angnlated central dark streak cros>es the wing 
just before the reniform stigma ; cilia of the ground-colour, with a 
paler basal line, preceded by a series of dark liinules. Hind wing 
dull fuscous, with reddish fringes iu both sexes. Head and thorax 
concolorous with the fore wings ; abdomen fuscous (darker in the 
female), with the anal tuft reddish ; antvnn(S of the male pecti-- 
mated. 

Underside somewhat iridescent, pinkish ochreous, more pink 
along the costa and hind margin of the fore wing ; hind wing with 
a central dark spot and narrow curved hand. 

After the above description (of a supposed new Graphiphora) was 
written, made from the fourteen specimens above recorded, I dis- 
covered that the type of Walker’s Oxira ochracea^ a male from 
Ceylon, was identical. In all points, except the pectinated antennse, 
the species agrees well with Graphiphora caneocens^ Butler, the 
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Indian type of (i. dah!ii» Walker described his insect from tlic 
single male still extant, and by reason of the pectinated antennie 
])laeed it next after llehophohm, Tliis is manifestly not its proper 
jdace, but if the j)ectinati()n of the male aiiteniue is held to be suffi- 
cient reason for the erection of a new genus, that genus must stand 
in immediate proximity to Graphiphora, 

50. Ociir()Pij:xjua denticulata, sj). n. (No. 1 14.) 

Fore wing dull dark brown with a reddish tinge, blackish towards 
tiie base of the inner margin ; the costa broadly, but not stiikingly, 
paler from the base to beyond the inidille, never willi so decided a 
streak as in O. friangnlarL ^ ; a jjale sinuous siibbasial line, bordered 
on either side with darker ; a eur\ed and strongly serrated pale line 
beyond the middle, also dark-bordered ; this latter starts oblitpiel}^ 
and somewhat indistinelly, from the costa, then tiirns^and runs j>aral- 
lel to the hind margin, forming four very }/rominent teeth (of which 
tlie first is curved and hhmt, tlie other three very acute), and attains 
the inner margin with three short curves ; be\ond this line is a dark 
brown fascia, with an irregular outer edge ; orbicular stigma pale, 
obli<iiu*, its np})(*r end nungeJ in the ])alc costal streak ; renitorm 
stigma iilied up with daik, and witli a jialer margin; the space 
between the stigmata daik brown, as is also tlu* cla\iform stigma, 
fringes daik blown wdtli a tine pale l)a>nl line, preceded by a series 
of lilack cur^es. lliiul wings entirely dark fuseous, with white 
tVinges ; head, face, and tliurax letldish l>rown ; abdomen fuscous. 
Underside gh's^y oeiireous grey, with a reddish tinge along the costa 
of the fore wing ; all tlie veins strongly marked ; Cetch wing with a 
central sjiol and a nnirow dark baud, the hind wing also broadly 
darker before the hind margin. 

Exjiansc of wings millim. 

Three males from Thundiani, August 1886. Taken at sugar.” 

60. OCHKOPEEERA I LAMMATRA. 

PhaJ(enn-Noctiia flammatra, Ginel. S. N. i. p. 2513. 

Two males, taken at sugar. Kawal Piiidi, March 31, 1887. 

61. OCIIROPLKIJRA TR1AN(;ULARIS. 

Ochvopleura trianguhri6\ Moore, P. Z. S, 1867, p. 5.>. 

One female in good condition, at sallow-bloom. Thundiani, 
May 1, 1887. 

62. OCHUOPLEURA COGNATA. (No. 10/.) 

Grapkiphora cognata, Moore, Dcsc. Lep. Col. Atkinson, ii. p. 119. 

One male, Thundiani, August 6, 1 886. 

“ Not uncommon at sugar in August.” 

63. OCHROPLEtJUA C-NIGRUM. 

Phalcena-Noctua c-nigrum, L. F. S. p. 1193. 

One female, Campbellpore, March 20, 1886. 
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Family Hadenid^e. 

64. Eurois VIRENS. (No. 143.) 

Envois virenSy Butler, Ann. & Mag. Nat. Hist. 18/8, i. p. 194; 
Butler, HI. Lcp. Ilet. B. M. pt. iii. pi. 4.5. fig. 5. 

One male, caught August 23, 1886, at Thundiani. 

Only two specimens were captured.” 

65. Euplexia pectinata, sp. n. (No. 131.) 

Two females and two males, from Thundiani, 21st August, 1886. 

“ One of the commonest moths at sugar, in August.” 

Resembling greatly, but in reality quite distinct from, E, alhovit- 
tala, Moore. The tints of the fore wing are dull dark olive, never 
passing into pinky brown ; the subbasal white band is narrower, not 
so attenuated towards the costa ; the second wliite band is much 
narrower on the inner margin, being largely suffused with olive, and 
varied towards the costa with small dull olive dots, but never showing 
the large brownish costal blotch of albovittata. Hind margin dark 
olive-brown, traversed by a fine undulating white line, before which 
it is darker. Thorax dark olive, with only a small pinkish-white 
tuft behind ; abdomen dull fuscous, without a white base ; palpi 
wholly dark, not white-tipped ; antennae in the female annulated 
black and white at the base ; in the male decidedly pectinated. 
Hind wings in the female wholly dark grey, in the male more whitish 
towards the base ; with two curved whitish lines at the interior 
angle, the inner one being composed of two subcontiguous white 
curves. 

Underside dull grey ; the darker central band and base of fore 
wings showing through ; the hind wing with a distinct central dark 
spot, and less distinct narrow band. In albovittata the underside 
of the fore wings shows a distinct large whitish spot. 

Expanse of wings 34 millim. 

66. Trachea aurtplena. (Nos. 161 & 210.) 

Eurois auriplena, Wlk. Cat. Lep. Het. B. M. xi. p, 557. 

One female from Thundiani, August 20, and another from Hurri- 
pur, October 13, with the remark, “ rare, at sugar,” 

67. HaDENA CHENOPODII. (No. 55.) 

PhalcBna"-Noctva clienopodiiy Gmel. S, N. i. 5. p. 2.543. 1036. 

One male from Campbellpore, taken May 22, 1886. 

The only difference between this specimen and ordinary JT. cheno^ 
podii is a more noticeable pale oblique blotch beneath the reniform 
stigma. 

68. HaBENA ADJT7NCTA. (No. 134?) 

Uadena adjuncta, Moore, P. Z. S. 1881, p. 357. 

Five females and three males, all considerably worn, August 1886, 
Thundiani. 

Allied to H, thalassina* 
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69. PoMA SrOTOCHLORA. (No. 120.) 

Polin scotochlora, Kollar, Kasclimir, p. 482. 

Two females and one male from Thundiani, August 1886. “ A 

few only.” 

Hitherto unrepresented in the Brit. Mus. collection. 

70. IIeCATERA MODESTA. (No. 1 17.) 

Ilrcatera modesta, Moore, Desc. II et. Lej). Coll. Atk. pt. ii. 

p. 1 2.“). 

One female from Thundiani, taken September .5, 1886. “ Two 

or three only were taken.” 

Family Cosmiid^. 

70 CosMiA , sp. ri. (No. 132?) 

Two females from Diimtanar, October II, 1886, both muchworir 
Sent ahmg with Oxirn ockracea^ and confused witli it, till a series of 
specimens in good condition in the Hocking Collection enabled them 
to be separated. Mr. Butler has determined it to be a Cosmia^ at 
present unnamed. 

Family IIeltothid.e. 

71. IIeEIOTHIS ARMIGERA. (No^. 1 2 v% 2 1 .) 

Nocfna annuff^ra^ Ilb. Noct pi. 79. fig. 370. 

Four m.ales, all from (-ampbellpore, ami four females from that 
place and from Ilnssan Abdal and Akhor, in April, May, and June, 
1886. 

All the males arc the small brown form ; all the females the 
larger greyer one. 

72. IIeliothis peltigera. (No. 12.) 

Nortua pelhgera (W. V. 89. 2), Hb. Noct. pi. 63. fig. 310. 

One male taken the end of July, at Khairabad, 

Family Acontiid^. 

73. Acontia LtJCiDA. (No. 46.) 

Phalama-Noctua iucida, Ilufn. Bcrl. M. iii. p. 302. 424. 

Acontia Solaris, Tr. Scbm. ICur. v. Abh, 3, p. 244. 6, 

One female from Cliittar Pabar, two males from Campbellpore 
and Khairabad ; all taken in April, 1886. 

74. Thalpochares trianguearis, sp. n. (No. 49.) 

Fore wing very pale olive tinged with pink ; a sharply bordered 
basal patch, an equally sharply bordered, but smaller, costal triangle, 
and a narrow marginal line together with the fringes dark olive- 
brown ; immediately beyond the basal patch and the costal triangle 
are two delicate pink fascise, glossy in certain lights. Hind wing 
with the cilia dull fuscous. Head, face, and thorax dark olive- 

pRoc. ZooL. Soc. — 1888, No. XXII. 22 
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brown ; palpi paler ; abdomen fuscous. Underside pinkish ochreous, 
with the dark markings of the fore wing slightly visible. 

Expanse of wings 16 millim. 

One female from Campbellpore, May 21, 1886. 

In the Hocking Collection, and likewise in Mr. Moore’s, there is a 
species closely allied to the present one, which Mr. Moore has re- 
ferred to the genus Xanthoptera. But all the species of that genus, 
as at present known, have quite a different facies and ground-colour, 
and are all natives of America only. For the present, therefore, I 
have thought it better to locate the sjiecies in Thalpochares, a genus 
which, as our knowledge increases, will no doubt demand a further 
subdivision. 

76. XaNTHODES INNOCENS. 

Xanthodes innocens, Wlk. Cat. Lep. Het. B. M. xv. p. 1762. 

One worn male from Campbellpore, July 23, 1886. 

Also taken at Aden and Kurrachee. 

76. CURUBASA CRXJENTATA. (No. 108.) 

Curuhasa cruentata^ Moore, P. Z. S. 1881, p. 367. 

One male from Kala Pani, August 7, 1886. Hardly recognizable. 

Mr. Moore’s specimens arc from N.W. India and Noasliera, 
Cashmir. 

77. Dorika sangxjinolenta. 

Doriha aanguinolenta, Moore, P. Z. S. 1881, p. 363. 

One male, dreadfully worn, from Abbotabud, August 31, 1886. 

Mr. Moore gives Bombay as a locality. 

78. Adisura marginalis. 

Adisura marginalise Moore, P. Z. S. 1881, p. 368. 

Anthophila marginalis^ Wlk. Cat. Lep. 11 et. B. M. xii. p. 83(1. 

One female, dated July 27, from Campbellpore. 

A. marginalis has no pink flush on the hind margin and the costa is 
narrowly pale. A. delicia, Felder, pi. 108. fig. 40, has yellow fringes. 
A, dulcis, Moore, P. Z. S. 1881, p. 368, pi. 37. fig. 2(), should have 
the hind margin, according to the description, pink^ but the figure 
does not so represent it. 


Family THYRiDiDAi. 

Thyridiphora, gen. nov. 

Fore wings triangular ; costa thickened, with a strong fold on its 
under surface for four fifths of its length ; convex at the base, then 
incurved beyond the middle, and again convex before the apex, 
which is prominently produced ; hind margin curved, convex, with 
a slight prominence halfway down, and a strongly expressed anal 
angle ; the inner margin is also slightly curved outwards. Costal 
vein hidden under the fold ; cell long, reaching to four fifths of the 
wing ; first subcostal branch starting at four fifths, the second half- 
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way between the first and the end of the cell ; here the subcostal 
divides and forms an oval additional cell, devoid of scales, from the 
nj)per end of which the third and fourth subcostal branches start, 
and the fifth from the lower end ; discocellular regularly curved ; 
the radial from the centre ; upper median Irom a little above the 
lower end of the cell ; middle median from its end ; lower at four 
fifths ; submedian straight to a little above the anal angle ; interno- 
median fold parallel to it ; internal vein curved basewards. Hind 
wings triangular, but with both angles rounded ; the subco^ital much 
thickened at the base, having apparently al)sorbed the costal ; the 
cell broad, reaching to four fifths of the wing ; discocellular ttrougly 
angulated basewards in tlie centre, its upper half obsolete ; two sub- 
costal branches from the upper end, from the nj)per one of w hich a 
sherd third brancli is enntted, representing the end of the costal ; a 
recurrent vein tli rough the angle of the discocellular ; radial aiid two 
np|)er medians all close together from the lower end of tlie cell ; 
lower median at four fifths ; three internal veins. Head, thorax, 
and abdomen stout, as are the legs and palpi ; the latter thickly 
scaled, as long as the bead, ascending, the third joint curved down- 
wards : antennse laminated, ver} thick in the male ; eyes large. 

7(1. Thykidumiora fenestrata, sp. n. 

Fore wing groisli ochreous with two faintly darker lines, which 
show slight traces of serration ; one leaving the inner margin in the 
middle and cur>ing into the costa, the other starting a little way 
beyond the first and running ohlnpiely towards the apex, but detlexed 
before reaciiing it on to the costa, which it reaches above the oval, 
scaleless eyelet-hole, which stands beyond the a})e\ of the cell; 
fringes slightly darker. Hind wing paler, but with darker hind 
murgin. Underside <lnll ochreous, with patches of darker scales 
along the course of the lines. Head, thorax, and abdomen all pale 
ochreous. Exjmnse of wings 14 millirn. 

One female, C/anijibellpore, duly 3, USSfi. 

This peculiar little species is like a Bombyx mori in miniature. 
It appears much subject to grease. Two examples from Col. 
Swiulioc. unnamed, in the Brit. Mus. collection, are almost trans- 
parent from this cause. Although go much smaller in c^xpanse, the 
ueuration of the wings and the structure of the antenna) indicate an 
affinity with the Tliyrididm. 

Family PEUsiiDiK. 

80. Plusia ni. (No. 43.) 

Noctva nt\ Hb. Noct. pi. .‘>8. fig. 284. 

? extrahens, Wlk. Cat. Lep. Ilet. B. M. xii. p. 929. 

? Plusia siynificans, Wlk. Cat. Lep. Het. B. M. xii. p. 9d0. 

One male and one female from Campbellpore, taken early in June, 

1886 . . ... 

The only difference discernible in F*. extrahens, \N Ik., — P, signi'- 
ficans, Wlk., is that the males have the underside of the anal tuft 
hlackUh. 


22 * 
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81. Plusia nigrisigna. (No. 43.) 

Plusia nigrisigna, WIk. Cat. Lep. Ilet. B. M. xii. p. 928. 

Two males from Campbellpore, March 3, 1886. “ Not uncom- 

mon.” 

Walker’s types were from N. India. 

82. Plusia orichalcea. (No. 44.) 

Noctua orichalcea, Fabr. Sp. Ins. ii. 237. 

Six examples, all males, from Thmidiani. “ Common in April 
and May ; two specimens in October.” 

Family Amphipyridac. 

83. Ampiiipyra macjna. (No. 15.) 

Amphipyra mngna, W Ik. Cat. Lep. Ilct. B. M. xxxiii. p. 868. 

Three females and two males, Thundiani, August 1886. “The 
commonest moth at sugar.” 

84. Amphipyra monolitha. (No. 45.) 

Amphipyra monolitha, Gn. Noct. ii. p. 414. 

Two males from Durntanar and Nandar, dated September 25, and 
October 11, 1886. Sent as supposed females of A, magna. 

Also from N. China and Silhet. 

8.5. Amphipyra flavicaudata, sp. u. (No 203.) 

Fore wings pale fawn-colour, with a slight olive tint ; crossed by 
a succession of slightly darker lines and shades, the most cons})i- 
ciious of which are a straight, diffuse, central, and a curved, distinctly 
margined, submarginal fascia. The basal area is hardly perceptibly 
darker, but contains a short, transverse costal line, and is boidered 
by a diffuse undulating line ; in the paler interval between this and 
the ceiitral fascia a slender sinuous line is visible, and in the pale 
space between the central fascia and the submarginal a curved, 
slender, denticulated line ; the inner edge of the subrnnrginal fascia 
is evenly curved, the outer edge is jagged ; orbicular stigma very 
indistinct, the margins only faintly exj)re8sed ; reniform stigma largi^h, 
and filled up with darker ; both are contiguous to the central fascia ; 
oil the costa before the apex are four or five minute light dots ; veins 
towards the hind margin varied with dark and light scales ; fringes 
concolorous, preceded by a series of thin fuscous lunules. Hind 
wings fuscous with the veins darker ; the fringes and the costa 
broadly ochreous yellow. Head, thorax, abdomen, and legs conco- 
lorous with the fore wings, the thorax slightly the darkest ; anal 
tuft orange. Underside straw-colour; each wing with a narrow dark 
band, the hind wing with a central dark spot. 

Expanse of wings 54-60 millim. 

Eight females from Thundiani, all but one taken in October, and 
stated to be ** very common at sugar in that month, but not seen 
before ; ” the eighth, which is in much worse condition than the 
rest, was taken in August, and was accompanied with the note not 
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uncommon in Atigust.” The species is, in appearance^ unlike all 
otiier Amphipyrat. 

Family Homofterid^. 

86. IIoMOFTERA VILIS. (No. 78.) 

Ilomoptera vilis, \Vlk. Cat. Lep. Het. B. M. xxxiii. p. 889. 

Five females and seven males from (3ampl)ellj)ore, Khairabad, and 
Ilassan Abdal, July 188G. 

87. Pandesma uu^.nvvvdi. (Nos. .o*2 & 6(5.) 

Fanclesrna (juinavuf/i^ Gn. Noct. ii. p. 438. 

Two females and four males. May, June, and July, 188(), Camp- 
bell pore. 

Very variable, both in size and markings ; widely distributed. 

88. Pandk'^mv benenotata, sp. n. 

Fore wing grey : a <lark, blaeki.^h-brovvn, broken line before the 
middle, wliicli inns at first obliquely outward trom the costa and 
then vertically to the inm-r margin, becoming most conspicuous in 
tlie eentu* of the wing : a sinuous brown line beyond the middle, 
followed by a diffuse fuseous shade ; a tortuous pale submargmal 
line, with a darker fuseous shade on either side, and preceded 
towards the costa by two or three still darker jiatehes ; cilia grey, 
with a daiker basal line. llind wing fuscous, diffusely darker 
towards lire bind margin ; cilia whitish. Head, face, thorax, and 
abdorneu grey. Underside whitish oehreous ; in the fore wing with 
a dark patch before the hind margin, and a faint central spot ; hind 
wing without mai kings; both wings aie faiiitly, hut sparsely dusted 
with darker scales. Autenrue of the male ciliated. 

One male, Bawal Piiid», Mirch 31, 1887. Expanse of wings 
22 millim. 

89. Alamis umbrina. (Nos. 2 & 48.) 

^l/amis umbrina, Gii. Noct iii. p. 4. 

Two females and four males, Campbellporc, May and June, 188C, 

90. Plecoftera reflexa. (Nos. G1, 71, 7J.) 

IHecoptera rejltwa, Gn. Noct. ii. p. 431. 

Pottp/tila} simplex, Wlk. Cat. Lep. llet. B. M. xv. p. 1840. 

Triyonodes yammoides, Wlk. Cat. Lep. llet. B, M. xv. p. 1833. 

Five females and six males from Khairabad and Campbellpore, 
July 25 and 30, 188G. 

A very variable species. 

Family Catocaliii.t]. 

91. Catocala afghana. (No. 199.) 

Catocala afyhana, Swinhoe, Trans. Ent. Soc. 1885, p. 352, pi. ix. 
fig. 8. 

Two males from Dumtanar, near Abbotabad, Oct. 11, 1880. 
“ Not uncommon.” 

Swinhoe gives Gwal (in June) and Quetta as other localities. 
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92. Catocala nivea. (No. 160.) 

Caiocala Butler, Cist. Eiit. ii. p. 241.2; 111. Lep. Ilet. 
B. M. pt. ii. pi. .S3. fi»5. 4. 

One male, August 20, 1886, from Tliundiani, differing from Mr. 
Butler’s type from Japan oidy in the black baud of the hind wing 
not quite reaching the costa, 

*^Two specimens at sugar.” 

93- Catocala persimtlts, sp. n. (No. I 10.) 

One female, Thundiani, August 17, 1880. 

Resembles C, dotnta^ \Vlk., very closely, hut differs in tl»e follow- 
ing points: — in the fore wings the basal area is not Hlhd up with dark, 
but is bordered by a dark line ; the serratures of the transverse line 
beyond the middle are much less acute and jirominent, except that 
above the inner margin, which is decidediv larger. On the costa 
beyond the line is a distinct blackish blotch, and before the hind 
margin a dark ydain fascia, wdiich in C. dotata is a black serrated line : 
in the hind wing the yellow space between the central and marginal 
dark bands is much ampler, and broadly interrupts the marginal 
hand. Expanse of wings 5() millim. 

94. Catocala patala. (No. 207.) 

Catocala pat alat Feld. Reise Nov.pl. 112. fig. 23. 

One male, from Thundiani, October 8, 1880. 

Akin to G.jonaseXy Butler, from Japan, but slightly larger, and 
distinguished at once by the bluish tinge and th(‘ dark basal area, 
'which \x\ jonasei is merely pale grey with a darkcT bordering line. 

Felder’s types rdso were from North Ilindostan. 

As the sjiccies has never been described, but is only figured by 
Felder, I insert the follow ing description : — 

Fore wing pale grey, with a slight bluish tinge ; basal area 
hrowMiish grey, with a short black transverse line near the base, and 
.bordered by a distinct oblique blackish line, which is sharply augu- 
lated bnsewards oil the suhinedian nervnre ; this darker tint of the 
basal area is continued beyond it along the inner margin as far as the 
next line ; central area pale ochreous grey, containing a browni^h 
patch on the costa, between two black s[)ots, and embracing tlie 
nmiform stigma, which has beyond it and obliquely below it a large 
I patch of bluish grey; external area fuscous grey, bounded inter- 
nally by a strongly marked serrated black line, which emits a black 
da>h basewnrds along the submedian nervure ; beyond this line can he 
traced a zigzag light and dark fascia ; a row of black, wiiite-centred 
luiiules along the hind margin. Hind wing luteous, clouded with 
darker at the base along each margin ; with a black central fascia, 
which forms a strong right angle externally, nearly meeting a pro- 
jection of the marginal border ; this latter is broad, black, and 
. uninterrupted, with a broad, roundish, luteous spot at the apex. 
Underside fuscous, varied with paler, both wings with a broad black 
central fascia, which in the fore wing is preceded by a pale luteous^ 
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and followed by a whitish fascia ; the hind wing has the entire base 
luteous, and a luteous fascia before the marginal border. 

Head and thorax pale grey, mottled with darker grey and fuscous; 
abdomen dull fuscous above, pale ochreous grey, almost whitish, 
beneath; palpi fuscous, with the apex of the second joint and the 
underneath parts pale grey. Expanse of wings 70 millim. 

In this case also, from a comparison of six good specimens in the 
Hocking Collection, Mr. Butler ha^ come to the conclusion that the 
species is distinct both from C. patala, Felder, and (7. jonasei, 
Butler. 

Family Ommatophorid.e. 

95. Nyctipao albocincta. (No. 170.) 

Nyvtipao albicincta, Wlk. Cat. Lep. Het. B. M. xiv. p. 1304. 

Erebus uibirincins, Kollar, Kaschmir, iv. p. 474, pi. 22. 

One male from Abbcjtabad, August 31, 1880. 


Family Erebiid^e. 

90. Sypna PUNCTO.SA. (No. 213.) 

Sijpna punctosa, Wlk. Cat. Lep. llet. B. M. xxxiii, p. 939. 

One female from Ahbotahad, August 31, 1880. 

97. PATULA MAOHOP.S. (No. 170.) 

Piitula macrops^ Gn. Noct. iii. p. 177. 

PhnUena-Attacus marrops^ L. S. N. ui. j). 225. 

One female takiui at Ahbotahad, August 31, 1880. 

Family Hypopy'rid.®. 

98. Spirama (oh.erens. (No. 212.) 

Spirama cokwrens^ Moore, Ceylon, iii. p. 149, pi. 105. figs. 3, 3a* 
Spiramia coheerenSt M Ik. Cat. Lep. Het. B. Ai. xv. [). 1321. 

One male from Hurripur, October 13, 1880. “Fairly common.” 

99. IIypopyra extricans. 

llypopyra extricans, Wlk. Cat. Lep. Hot. B. M. xiv. 1328. 

One female, taken October 13, at llunipur. 

Walker’s t^pes were fiom North China. 


Family Dysgoniidas. 

100. Acuma melicerte. (No. 33.) 

Phaltena-Noviua melicerte, Drury, Ins. i. p. 4(), pi. 23. fig. 1. 

One male, three feniiilcs, Campbellpore, July 19, 1880. 

101. RkMIGIA ARCHKSIA. (No. 180.) 

Fhaleena-A^octua archesia. Cram. Pai>. Exot. iii. p. 145, pi. 2/3. 

figs. F, G. 
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Metnigia bt/asciata, WIk. Cat. Lep. Het. B. M. xxxiii. p. 1014. 

Remigia gregalis, Gn. Noct. iii. p. 320. 

llemigia pellitoy Gn. Noct. iii. p. 318. 

One female, from Kala Pani, September 1, 1880. 

A widely distributed species. The females are more reddish, the 
males gre\cr, with the two fascim more pronounced. Tlie latter 
very frequently, bui not invariably^ have a black spot near the inner 
margin before the first fascia. 

Mr. Moore (Ceylon, lii. 191) erects this species into a genus by 
itself, under the name Cauninda ; but the characteristic's given 
appear to be merely relati\ e. 

102. Lagoptera eeegans. (No. 200.) 

Ophiusa elegans, Van der Iloeven, Lep. Nov. pi. f). fig. 0 a, b. 

One female, Dumtanar, Se[)tember 29, 1880. 

103. Dysgonia latifascia, sp. n. (No. 17.) 

Fore wing olive-brown ; the usual central fascia whitisli, with a 
lilac tinge, wider at each extremity than in the middle ; the olive- 
brown space beyond it quite as wide as the basal space, narrowly 
white-bordered throughout from costa to inner margin ; this border 
is not angulated nor indented, as in other species ; it runs at 6rst 
obliquely outward from the costa for about one third of the wing, 
tlien, without forming an angle, vertically for a short distance, not 
concave inwards, and finally obliquely inwards, slightly sinuous, but 
without any distinct indentation. Apex with a tiianguiar olive- 
brown spot, faintly white-bordered internally, and a smaller confluent 
one below it ; hind margin pale lilac-grey, preceded by a dull fuscous 
shade ; a row of very minute dark submarginal dots. Cilia pale 
ochreous. Hind wing dull olive-brown, with a rather ill-defined 
bluish-white central band ; fringes nearly white ; the anal augle 
narrowly greyish. Head, thorax, and abdomen fuscous -olive. 

Expanse of wings 48 millim. 

One male from ( Campbell pore, July 20, 1886. 

This agrees precisely with a very perfect specimen from Solun in 
the British Museum collection, which Imd been inadvertently placed 
among I), arctotania. It may be distinguished at once from all allied 
species by the much greater width of the discal baud, which a[)- 
proaches that of 1). conjiciens. 

104. Dysgonia olympia. (No. 17.) 

Ophiusa olympia, Swinlioe, P. Z. S. 188.5, p. 466. 

One male from Campbellpore, June 3, 1886. 

In this specimen the white band is not only thinner than in the 
female, but also differs in shape, being much narrower on the inner 
margin than at the costa, as in Z). analis. 

The comparison of a numerous series in the Hocking Collection 
proves this to be only a variety of D, allivitta. 
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105. Homcea clathrum. (No. 78.) 

Ilotmm clathrum, Gn. Noct. iii. p. ‘J07. 

One female, July 18, 188G, from llassan Abdal. 

lOO. Grammodks stolida. (No. 29.) 

Noctua siolida, Fabr. Sf). Ins. ii. 218. 54. 

One female and three males from Campbellpore and Chitlar Pahar ; 
dated June 2 and A])ril 28 respectively. 

Family Thermesiid^e. 

107. CaPNODKS TRlFAS(nATA. (No. 100.) 

Vapnodes irifasciata, Moore, P. Z. S. 18/7, p. 012. 

One female from Campbdlpore, July 30, 1880. In fresh spe- 
cimens, like this one, tlie ihiee dark fasenp are scarcely visible, while 
the wliite dots are rmne distinct. C.alellatn, Moore, a larger, redder 
insect, witli the costal white dots still more pronounced, is probably 
only a local, insular form. 

108. MaGULABA 1VUE‘^TAL1S. 

MuguUiha miystalh, WIk. Cat. Lep. Ilet. B. M. xwiv. p. 1127. 

Eijnasia erebina, Butler, Ann. & Mag. Nat. Hist. 1879, iv. p. 4.'i0. 

One female fiom Campbelljmre, July 27, IHSG. 

W^alker gives 9 lines n.s the expanse ot’ the wings ; his type in 
the Briti.^h Mmseurn collection, which is from Sierra Leone, oidy 
measures (J lines, as does the other specimen from Aden. The 
])rcsent one from Campbellfiore expands 8 lines. Mr. Butler’s type 
oi erebina measures 1 1 lines : this is from Japan. 

Family IIxpenid.e. 

109. IIypena lacekatalis. 

Jlypena laceratalis, Wlk. Cat. Lep. Het. xvi. p. GO ; Moore, Ceylon, 
iii. }). 221, pi. 17G. figs. 5, 5 a, 

Two dilapidated sjiecimens from Campbellpore, July 30, 188G. 

1 10. IIypena angustalis, sp. n. 

One female ouly, from Dumtauar, October 11, 188G. 

Tlie single specimen sent is much rubbed towards the base of the 
fore wings ; but it evidently belongs to the group containing //. abdu~ 
calU, Wlk., from the Punjaub, IL curviferahs, Wlk., from Java, and 
II, columbaris, Butler, from Japan, which all have a single long curved 
streak running from the apex to near the base of the inner margin. 
It most closely resembles II, abducalis ; but the fore wing is narrower 
and longer, with a trace of a row of dark submarginal spots. Ex- 
panse of wings 34 millim. 

111. HoRMISA CRAMROIDES. (No. 112.) 

Ilormisa cramhoides, Butler, 111. Lep. Het, iii. p. G2, pi. 56. fig. G. 

Six specimens, two females and four males, from Tbundiani and 
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Kala Pani, taken in July and August, 1886, and April 1887. 
“ Common in August.** 

The three specimens in the British Museutn collection, from Japan, 
are all males ; the female is paler and clearer. 

112. HyDIULLODES ERYTHUSALIS. 

Bocana erythmalisy Wlk. Cat. Lep. Het. B. M. xvi. p. 177. 

One female, much damaged, from Dumtanar, July 29. “Taken 
at ivy.” 

Occurs also at Sarawak, Borneo. 

GEOMETRINA. 

Family URAPTERYOiDiE. 

113. Urapteryx pluristrigata, sp. n. (No. 109.) 

Ground-colour pure white ; fore wings with two, hind wings with 
one, ratlicr broad transverse grey lines ; tliose on the fore wing almost 
parallel, and containing between them a short, thin, grey transverse 
line, which does not touch the costa; the basal, central, and marginal 
areas all thickly shot with fine grey transverse streaks ; fringes grey, 
lliiid wing also thickly covered with similar streaks, and bearing at 
the base of the tail two black submarginal spots, the upper o)ie 
linear, twice as long as the lower, with some brick-red scales at its 
lower end ; fringes brick-red. Head, thorax, and abdomen pure 
white ; palpi and antennm browuish. Expanse of wings 42-45 
millim. 

Three males from Thundiani, August 1886. 

This is closely allied to au unnamed s[)ecies from Japan, in the 
British Museutn collection ; but the Japanese insect has blunter 
fore wings, with the two transverse lines evidently approximating on 
the inner margin, and only the marginal area streaked with grey ; in 
the hind wings the upper of the two tail-spots is rounds with a red 
centre. 

Family Ennomidas. 

114. RiJMIA MIMULINA. (No. 114.) 

Rumia mimulina, Butler, P. Z. S. 1886, p. 388. 

Three males from Thundiaui, August 15, 1886. 

Family Oxydiidas. 

115. HyPERYTHRA LUTEA. (No. 79.) 

Pkalana-Geometra lutea, Cram. Pap. Exot, iv. p. 157, pi. 370. 
figs. C, D. 

Hyperythra luteatOt Moore, P. Z. 8. 1867, p. 619. 

Ifyperythra limbolaria, Gn. Phal. i. p. 101, pi. 3. fig. 34, 

hyperythra penieillaria^ Gn. Phal. i. p. 101. 

Aspilates susceptaria, ^Ik. Cat. Lep. Het. B. M. xxxy. p, 1664. 

Two males and one female from Khairabad and Campbellpore, 
dated July 23 and 27» 1886. All three much worn. 
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116. PyRINIA PHCENICO-T^NIATA. (No. 107.) 

Aspilates phi^nico-tasniata^ Kollar, Kaschmir, p. 487. 

Heterolocha pfimaico-tcuniata, Feld. UeiseNov. pi. 133. figs. 6, 6a. 

One female and two males, from Kala Pani and Thundiani, August 

and September, 1886. 

The specimen in the Brit. Mus. collection is from Murree. 

117. Angerona stramineata, sj). n. (Nos. 122 & 187.) 

Fore wing yellowish straw-colour, thickly sprinkled with fulvous 
dots, especially over the basal and marginal ar^^as, and above the 
anal angle ; with two fulvous transverse lines and a fulvous central 
spot; the first line near the base is curved, and bluntly angulated 
below the costa ; the second runs parallel to the Innd margin. Hind 
wing with two curved fulvous lines, one in the centre, the other sub- 
margnml, approximating on the inner margin, where the fulvous dots 
are densest. Head, face, thorax, abdomen, and antennae all alike, 
straw-coloured. Underside paler, only sparsely sprinkled with dots, 
but w'ith the two lines, and the central spot of the fore wing, and the 
two lines of the hind wing strongly marked. 

E.vpan8e of wings 38-42 nnllim. 

Four males from Thundiani, September 1886. 

118. PsYRA DEIllLlS, sp. n. (No. 122.) 

? Semioihisa dipJotata^ Feld. Ileise Nov. pi. 1 28. fig. 1 6. 

Fore wings pale s( raw-colour, sparsely dusted mth transverse 
fuhous or dark brown flecks, more thickly towards the base of tlie 
costa, and cros>cd by tbre<‘ sinuous fulvous or brown lines, which all 
start from black -brown costal blotches — the fii>t at one third from tlie 
bn>e,lbe second in the middle, the tliird siibmarginal ; this last contains 
two .vmall black subeodal dots, with a larger dunhle bl(;tch oblnpiely 
beneatli them, and again two smaller ones at the inner margin : 
between tlie .second and third lines a still fainter one can be traced, 
con.sistmg sometimes only of a series of isolated fulvous dots, start- 
ing also like the rest from a brown-black costal blotch ; a faint ful- 
vous ceiiiral dot ; hind margin with a row of black dots ; fringes 
short, straw-colour. Hind wings straw-colour, with a central brown 
band and central spot touching it, followed by a narrower one, and 
with traces of a third, submargiiml, with a brown spot in its centre ; 
the transverse flecks brown ; hind margin with a row of black dots. 
Head, thorax, and abdomen straw-colour. Underside with all the 
markings much darker ; the base of the costa in the fore wing brown. 

Expanse of wings 38-40 iiiillim. 

Three males from Thundiani, August 16 and 19, September 5, 
1886, with the remark “fairly com iium in August.” 

A much more fragile and delicately-built insect than either P. 
cuneata, Wlk., or P. angulifera, Wlk.‘, without the striking angular 
dark blotches which form so prominent a feature in them. 

Semiothisa diplotala, Feld. Ileise Nov. pi. 128. fig. 16, from 
Bengal, may represent a small strongly-coloured male of this species. 
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Family (ENOCHROMiiDiB. 

119. Niphonissa arida. (No. 227.) 

Niphonissa arida, Butler, Ann. & Mag. N. H. 1H7H, i. p. 394. 

(3nc female from Thuricliani, caught April 30,1887, agreeing 
perfectly with Mr. Butler’s type from Japan. 

Family BoAUMiiDiE. 

120. Menophra subplagiata. (No. 12.5.) 

Ilemerophila subplagiata, Wlk. Cat. Lep. Flet. B. M. xxi. p. 319. 

One female and three males, from Thundiani and Miirree ; one 
male dated September 188,>, two males August 1880*, and the female 
April 30, 1887. “ Uncommon.” 

121. Alois iterata. (No. 184.) 

lioarmia iterata, Butler, P. Z. S. 1886, p. 389. 

Three females from Thundiani, August and September 1886, and 
one female from Murree, September 1885. 

In two of tlie females tlie ground-colour is suffused with dark 
fuscous, leaving only two pale blotches, one subcostal, and anotlier in 
the middle of the hind margin : in the other two, the entire wing 
is dull dirty fuscous, with the lines very obscure. 

Underside ; fore wing dull ochreous, with a dark grey marginal 
band of uniform width, containing a paler patch in the middle ; 
fMiother paler patch is in the centre of the costa. 

122. Alois TRiKoTARiA. (No. 115.) 

Boarmia trikotaria, Feld, lleise Nov, pi. 126. fig. 10. 

Boarmia picata, Butler, Trans. E. S. 1881, p. 408. 

Two females, seven males, from Thundiani, August 16, 1886. 

Like so many others of the genus, this species varies considerably 
in depth of colour and disposition of shades. The two females have 
the central band much paler and clearer, very much like Aids picata, 
Butler, from Japan. ISornetimes the space between the first and 
second lines is filled up with dark, so as to form a curved blackish 
fascia. 

it occurs also in the Himalayas, and in Afghanistan. 

The underside of this species is rather bright straw-colour : the 
fore wing with a broad black hind margin, especially at the apex, and 
with a black projection from it in the centre towards the inner line, 
which is itself sometimes blackish ; in the middle of the marginal 
black band is a straw-coloured patch : hind wing with dark hind 
margin, two undulating dark lines, and central spot datk. 

“ Very common in August.” 

123. Alcis NUDiPENNis, sp. n. (No. 115.) 

Fore wing pale grey, without any darker suffusion ; a curved black 
line at one third, and another beyond it, about the centre, are both 
more distinctly marked on the costa, and approach one another on 
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tlie inner margin ; the space between them is sometimes filled up 
with hlaclvish ; at one third from the apex another line, also blackest 
towards the costa, starts, forming in its course two blunt angulations 
and three ciiives, and reaches tlic inner margin at an equal distance 
from the central line as that line is from the first; beyond this 
third line the wing is slightly darker. Hind wing pale grey, with 
two strong dark lines, the first, nearest the base, straight, the second 
curving ; hind margin darker grey, with traces of paler undulating 
lines. 

Underside : fore wing pale ochreous, with the base of the costa, 
the starting-j)oints of the lines, and the third line itself black ; beyond 
the third line fuscous. Hind wing pale oclireous, with two liiies and 
central spot dark. Expanse of wings 38 inillirn. 

Two males from Tluindiani, August and September, 1886, 

It is })ossil)le that these may prove to be only pale forms of Aids 
iterata, Hu tier. 

124. Gnophos outectakia. (No. 1.53.) 

Gnophos ohtectaria^ Wlk. Cat. Le[). Ilet. B. M. xxxv. p. 1597. 

Three females and three males, from Thundiani and Abbotabad, 
August 1886. 

12.). Gnopiios permta. (No. 179.) 

Gnophos per lit a i Butler, P. Z. S. 1880, p. 389. 

Two males, from Abbotabad — one taken August 31, 1880, the 
other May 7, 1887. 

120. Gnophos dispunc'tata. (No. 103.) 

Gnophos flispunciaia, Wlk, (^at. Lep. Het. B. M. xxi. p. 409. 

One female, two iiinb*s, from Thundiani, August 19, 1880. 

“Common in August and September.” 

127. Gxopuos isomktra, sp. ii. (No. 153.) 

Fore w'ing grey, finely dusted with darker ; the markings very in- 
distinct ; a round central spot ; a dark spot on the inner margin, 
apparently marking the termination of the first line ; a denticulated 
blackish line forming the edge of a very slightly darker central 
fascia ; a series of dull fuscous Iniiules before the fringes ; hind 
wing the same. Head, thorax, abdomen, and fringes grey. Under- 
side pale, without dusting or markings. Expanse of wings 25 millim. 

One male, from Akhor, April 22, 1880, 

A small species, about the size of G. tnucidaria of Europe, and 
bearing a superficial resemblance to Tephrosia vagaria from 
Australia. 

Family lOiKiD.®. 

128. Asthena ochkacea, sp. n. 

Dull oclireous yellow. Fore wing presents a succession of sinuous 
ochreous-ycllow bands, separated from one another by paler and 
narrower ones ; the basal area is a little suffused with grey, and 
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traversed by a narrow pale band ; the hind margin is yellowish, 
preceded by a more distinct submarginal pale band, which is sli[ htly 
interrupted above the anal angle, and terminates in a wider spot on 
the inner margin. In one example this submarginal band consists 
of a series of pale spots separated from one another by the yellow 
veins, and the pale band before it is paler and wider. Hind wings 
with the hind margin yellowish, and the rest of the wing traversed 
by a series of undulating greyish-ochreons bands, separated, like 
those of the fore wing, by paler ones. Head, thorax, and abdomen 
pale ocbreous tinged with darker. 

Expanse of wings 22 tnillim. 

Two females, from Thundiani, August 17, 1880, in poor condition. 

129. Id^ea mutanda. 

Acidalia inductata, Wlk. Cat. Lep. Tlet. B. M. xxiii. p. 792, noji 
Gn. Phal. i. p,494, Wlk. xxii. p. 721. 

One male from Campbellpore, May 21, 1886. 

Walker’s description of his A, inductata is very good, but his 
name must be altered as there was already an A. inductata, Gn., 
from N. America. 

130. Idj£a pallida, sp. n. 

Fore wing silky white tinged with ochreous ; witli five sinuous 
ochreous lines ; a series of minute black marginal dots, and a larger 
central one: hind wing the same, but with only four ochreous hands. 
Head, thorax, and abdomen white. Expanse of wings 28 millini. 
One male, from Thundiani, August I, 1 886. 

An unnamed specimen from Murrec, in the Brit. Mus. collection, 
appears identical. 

131. Lycauges relictata. 

Acidalia relictata, Wlk. Cat. Lep. Het. B. M. xxxv, p. ]()29. 
Lycauges demissus, Swinhoe, P. Z. S. 1886, p. 456. 

One example, male, without the abdomen, Campbellpore, July 
14, 1886. ^ 

Col. Swinhoe records it as common at Mhow from February to 
June. In his description, which is fuller than Walker’s, he does 
not remark that the oblique line on the fore wings is, like that on the 
hind wings, reflexed towards the costa before the apex ; indeed, the 
markings on both wings are identical. In other species of the genus 
the line on the fore wing runs into the apex, and the markings of 
the two wings are not alike. 

Walker described the species from a male in the Saunders collec- 
tion ; the male appears to be darker and smaller tlian the female. 

132. Craspedia persimilis. 

Oraspedia persimilis, Moore, Desc. Lep. Coll. Atk. pt. iii. p. 254. 
One male, May 6, 1887, from Kala Pani, 
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Family CABERiDiS. 

133. CORYCIA MYTYLATA. 

Corycia mytylata^ Gn. Phal. ii. p. 58. 

One female, from Thuncliani, dated 4th of May, 1887, is so much 
worn that identificution is difficult, hut it appears to answer the de- 
scription ; there is no example in the Brit. Mus. collection. 

Family MACARiiDAi:. 

134. Gonodela fuscomarginata, sp. n. 

Fore wing: ochreons, dusted with grey ; basal patch slightly 
darker ; central line very faint except towards the costa ; beyond 
the sinuous submarginal line the outer margin is dull purplish 
fuscous, slightly paler at the extreme hind margin and before the 
apex. Hind wing the same ; both wings have a very distinct black 
central spot, preceded in the hind wing by a faint cross line. 
Fringes rather paler, but with darker bases. 

Exjjanse of wings 20 millirn. 

One female from Campbellpore, July H), 1885. 

This species is closely allied to G. sinicaria from China, and may 
turn out to be merely a dark form of it. 

h*!.*). Gonodkla strkniataria. (No. D.*).) 

Macaria streniataria, Wlk. Cat. Lep. Ilet. B. M. xxvi, p. 1(1 1(>. 

One female from Campbellpore, July 30, 1886. 

Family FiDONiiDiE. 

136. EpiFIDONIA SIGNATA. (No. 111.) 

Epifdonia siynata^ Butler, V, Z. S. 1886, p. 302, pi. 35. fig. y. 

One male from Thundinni, August 15, 1886. 

Mr. Butler’s types are from Murree. Common at Murree, rare 
at Thundiani.” 

137. PhYLETIS PELLONIARIA. (No. 182.) 

Phyletis pelloniaria^ Gn. Phal. ii. p. 169. 

One female and two males from Thundiani, the latter in September 
1886, the females in April 1887. The species will therefore be 
probably double-brooded. 

“ Not uncommon in September.’^ 

138. Phyletis inconspicua. (Nos. 137, 182.) 

Phyletis inconspicuOy Butler, P. Z. S. 1886, p. 391. 

One female and two males, from Thundiani and Kala Pani, Septem- 
ber and October, 1886. 

** Not uncemmoD in August and September.*’ Mr. Butler’s were 
from Murree. 
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139. AsPILATES OBLIQUARIA. (No. 228.) 

Mpifates ohliquaria^ Moore, P. Z. S. 18()7, p. 649. 

Four females, in good condition, May and June 1886 and 1887, 
two males worn in August, all from Thundiani. The females are all 
larger than the males. 

140. StERRHA SACRARIA. (No. 19.) 

Phala'na^Geometra sacraria, L. S. N. ii. p. 863. 

Sterrha lahda^ Cram. Pap. Exot. ii. 129, pi. 181. fig. D. 

One male, July 1886, from Campbellpore. 

B, labda appears to be only a form of sacraria with the stripe 
broader. 


PsKUDOSTEURHA, gCn. IlOV. 

Kesembling Sterrha^ but with the following differences: — In the 
hind wing the upper half of the discocellular, which in Sterrha is 
obsolete, is clearly present, and marked by a slightly darker s])o! ; 
the scaling is decidedly coarser ; the antennae of the male are more 
coarsely plumose ; and the hind wings, instead of being white, are of 
the same ochreous tint as the fore wings. 

141. PsEUDOSTERRHA OCHREA, Sp. n. (No. 62.) 

Fore wings pale ochreous, tinged with reddish, without markings 
except a dark, indistinctly expressed line running obliquely from the 
middle of the inner margin towards the apex, before which it is re- 
fiexed on to the costa. Hind wings and fringes of both wings 
ochreous. Underside reddish ochreous, the hind wing also showing 
traces of a central band. Antennee of the male strongly ])lumose. 
Expanse of wings, female 18, male 16 millim. 

One male and one female from Campbellpore, July 16, 1886. 
“ Common in June,” 


Family Zerenid^. 

142. Abraxas ruscESCENS. (No. 1.52.) 

Abraxas fuscescens, Butler, P. Z. S. 1886, p. .392, pi. 35. fig. 10. 

One female and two males from Thundiani, September 1886. 
“ Not uncommon in August.” 

Mr. Butler’s specimens were from Kala-Bagb. 

143. Abraxas intermedia, sp. n. (No. 149.) 

Fore wing white, with a small basal patch of mixed fuscous and 
tawny scales, followed by a clear white fasciaform space ; in the middle 
of the wing are the remains of a curved central fascia, consisting 
of a leaden-grey spot on the costa, fulvous at its costal edge, 
immediately followed by two small leaden-grey spots, one touching 
the costa, and the other beneath it, and of two or three leaden-grey 
variable spots near the inner margin ; a submarginal curved row of 
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flattened oval grey spots is preceded on the costa by a single larger 
one, and terminates on the inner margin in a large irregular blotch 
of fulvous and bluish grey ; hind margin with a series of grey 
lunnles, preceded by a few scattered grey dots, which sometimes 
coalesce a little below the centre into a small marginal blotch. 
Hind wings white, with grey marginal lunules ; a fulvous and grey 
blotch at the anal angle, like that on the fore wing, and a sub- 
niarginal row of small grey dots, one on each vein ; sometimes there 
is a faint central fascia, most pronounced on either margin. Head, 
thorax, and abdomen yellow, spotted with black. 

Expanse of wings 38-40 milhm. 

A pair from Thundiani and Kala Pani, March and April, 1887. 

The species is intermediate between A, ulmata and A, pusilla^ 
Butler, from Japan ; smaller than ufmata, and paler than both. 

144. Abraxas DIVERSICOLOR, sp. n. (Nos. 119, 123.) 

Fore wings grey, with a faint ochreous tinge in certain lights, 
thickly dusted with fine black atoms, the costa itself with fine black 
streaks ; a blackish curved line before the middle, and a black ser- 
rated, and slightly curved line bevond the middle, both darkest at 
their extremities ; a dark spot on the costa between them appears to 
be the commencement of a faint ochreous central line, which ap- 
proaches the outer line on the inner margin ; a black linear central 
spot ; submarginal line edged internally with dark, and externally 
w4th whitish ; towards the costa with four blackish blotches inter- 
nally and a white border externally ; a series of marginal black dots ; 
fringes paler. Hind wings pale fuscous, with faint indications of two 
curved lines, one in the centre, the other submarginal ; the latter edged 
with paler, and containing three darker patches, one at each angle 
and one in the middle ; fringes whitish. Head, thorax, and abdomen 
grey. 

Underside ; fore wing dull smoky fuscous, darker towards the hind 
margin ; the costa dotteil black and ochreous ; the central line show- 
ing dark, and the submarginal ochreous : hind wing ochreous, 
speckled witli darker, with the central band distinct, and the sub- < 
marginal scarcely visible. 

Expanse of wings 38 millim. 

One male and two females, from Thundiani, August 15, 1886. 

Unlike any other Abraxas^ but agreeing both in neuratiouand the 
structure of the palpi and antennae. 

145. Ligdia coctata. (No. 58.) 

Ligdia coctata^ Gn. Phal. ii. p. 210. 

JJAelanippe restituta, Wlk. Cat. Lep. Het. B. M. xxv. p, 129'“. 

One female and one male, from Kali Pani and Campbellpore ; the 
latter caught July 16, 1886, the former April 28, 1887. 

Doubtfully distinct from the European L, aduatata, Guenee says, 

** fore wings more elongated, and produced at the apex, the outer 
margin straight, the fascia less marbled ; hind wings with the outer 
margin less bent, and the fascia more evenly dentate.’* 

Proc. Zool. Soc. — 188 vS, No. XXlll. 
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Family Larentxid^. 

146. Thera consimilis^ 8p. n. 

Fore wings dull greyish fuscous ; the curved outer edge of the 
basal patch and the black-bordered central fascia darker ; the costal 
portion of this latter is much broader than the lower, running 
obliquely outward, and containing an oblique black dash on the end 
of the cell ; the outer edge forming in its lower half a succession of 
small curves. The space between the basal patch and central 
fascia, and another fascia beyond this are somewhat fuscous ; hind 
margin greyish white, traversed by an undulating paler subinarginal 
line ; veins beyond the middle blackish ; a black thrice-augulated 
line runs obliquely from the apex to the central fascia. Hind 
wing dark grey, with a curved pale subinarginal fascia. Abdomen 
fuscous. Antennae of the male pectinated. Underside dull 
whitish, without distinct markings. 

Expanse of wings 31-33 miliim. 

Five males and one female from Thundiani and Nandar, August, 
September, and October 1886 ; the female, May 2nd, 1887, at sallow- 
bloom. 

This species is allied to the European T. jv7iiperata^ but is larger 
and duller. The British Museum collection contains a single female, 
unnamed, from Afghanistan. 


147. Ypsipetes undulata, sp. n. (No. 158.) 

Fore wing grey, with a tinge of ochreous or pink, and thickly 
sprinkled with grey atoms ; basal patch dark grey, bordered by a 
double blackish line ; the pale fascia following, narrow on the costa, 
and broader on the inner margin ; central fascia dark grey, broad on 
the costa, and narrowed on the inner margin, edged on each side by a 
geminated blackish line ; the inner two merely sinuous, the two outer 
running at first obliquely outwards from the costa, and then inclining 
inwards, and forming a series of small curves ; a fuscous fascia follows, 
and is succeeded by a much undulating ]:)ale suhmarginal line, 
beyond which the hind margin itself is dark grey. An oblique 
dark grey dash from the apex, above which the costa is paler ; the 
base of the central fascia and of the outer edge of the basal patch, 
on the inner margin, velvety black ; cilia grey, preceded by a strong 
black basal line. Hind wing pale fuscous with a reddish tinge, 
dark grey at the base of the cilia, and slightly paler before the hind 
margin. Underside : fore wing with the basal two thirds dark ; the 
extreme costa and marginal one third ochreous ; hind wing ochreous, 
with a darker central band and spot. 

Expanse of wings 32 millim. 

One female, three males, from Thundiani, August and Septeml>er, 
1886; “ not uncommon.” A single example of an unnamed, but 
dlied species, from Sumatra, is in the British Museum collecftion. 

In the sparseness of the scaling, and the long, narrow shape of 
he scales, the species approaches more nearly the genus J'hera. 
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148. ScOTOSIA EXPANSA. (No. 157.) 

Scotosia expama^ Moore, Desc. Lep. Coll. Atk. iii. p. 274. 

ScotMia venimaculata ?, Butler, P. Z. S. 188G, p. 398. 

One female and five males from Thundiani, August and September, 
18H() ; “ very common.” 

Mr. Moore gives Darjiling and the Himalayas as other localities. 

149. ScOTOSIA DUBIOSATA. (No. 121.) 

Scotosia duljwsaia, Wlk. Cat. Lep. Het. B. M. xxv. p. 1352. 

One female from Thundiani, August 19, ISHG. 

150. Scotosia contorbata. (No. 195.) 

Larentia conturhata, Wlk. Cat. Lep. Het. B. M. xxvi. p. 1/03. 

Three females and five males from Thundiani, August 19, 1886. 

Two of the males have the fore wings suffused with dull ochreous, 
which forms a fascia on either side of the central dark baud. 

151. Scotosia NIG ralbata, sp. n. (No. 102.) 

Fore wing sooty black ; brownish black, when worn ; the usual 
lines marked by a series of snow-white dots on the viens, two of 
w hich, in the subniarginal line, are larger and conspicuous, as is one 
on the costa before the apex ; a broad white blotch runs obliquely 
froin the costa to the middle of the hind margin, and across it two 
undulating dark lines are visible ; fringes mottled black and white. 
Hind wing sooty, with the apical fringes white. Head, thorax, and 
abdomen sooty. Underside dull sooty; with the white patch, the 
spot at the anal angle, and the costal spot also wdiite. 

E\[)am>e of wings 44-18 millim. 

Two females and three males from Thundiani, August 188G. 
There are also two specimens from Sikkim in the British Museum 
collection, taken by Major Elwes. “ Fairly common in August.” 

152. Phibalapteryx nigrovittata, sp. n. (No. 133.) 

Fore wings wood-coloured, almost wholly suffused with dark 

brownish black, the pale ground-colour being confined to a diffuse 
streak along the costa, and two oblique lines on the inner margin, 
bordering the dark central fascia ; the whole wing is traversed by a 
succession of dark brown and light brown wavy oblique lines, which 
are all obscurely reflexed towards the costa ; the base on the inner 
margin, a broad oblique central band, which below the apex is 
diverted into the hind margin, and the hind margin itself all dark 
brown ; submarginal line wavy, distinct, preceded first by a narrow 
pale fascia, and then by a broader one; ^eins dusted black and 
white ; fringes dark brown, with a basal row of short, thick, black 
dashes. Hind wings grey -brown, occupied by a succession of dark 
and light grey wavy lines, towards the costa paler and without 
distinct markings ; head, thorax, and abdomen dark brown. Under- 
side dull grey, speckled with darker, with the veins and central spot 
dark. 

Expanse of wings 36 millim. 
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Two females, Thundiani, dated August 17, 1886, and April 4, 
1887. “ Fairly common in August.’* This remark applies also to 

P, ni(/ripunctata, as the two species were confounded and num- 
bered alike. 

1.53. Phibalapteryx nigripunctata, sp. n. (No. 133.) 

Fore wing dull grey-brown, varied with oblique darker lines, dis- 
tinct only on the inner margin ; a dark subapical blotch on the 
hind margin, a smaller one obliquely beneath it, and another, 
more diffuse, above the anal angle ; veins speckled, black and 
white ; a distinct black central spot ; fringes brown, preceded 
by a series of thick, short, black dashes. Hind wing greyer, 
likewise with the veins speckled dark and light ; marked by a 
succession of darker and paler sinuous lines or narrow fasciae, most 
conspicuously towards the hind margin ; central spot distinct, 
black ; fringes as in the fore wing. Underside pale grey, with the 
central spots distinct ; head, thorax, and abdomen dull fuscous. 

Expanse of wings 32 millim. 

One male August 10, two females August 10 and 26, 1886. 
Thundiani. 

All three specimens are more or less worn, so that the markings 
are not exactly made out. It appears to be related to the common 
European P. tersata. 


Photoscotosia, gen. nov. 

Njot differing in neuration from Scotoaia, hut separable at once 
by the very short globose palpi, the terminal joint of which is 
invisible, and by the possession of a long tuft of hairs on the under- 
side of the fore wings in the male. These hairs are pale ochreous at 
their base, and velvety back at their apex, and extend from the base 
of the wing to near the hind margin, occupying the whole space 
between the median and submedian veins ; towards the hind margin 
also the under surface of the wing beneath the hairs has deep black 
scales. Wings shaped like Scotosia, but with the hind margins 
plain, not scalloped ; in the male the hind wing has the costa more 
or less broadly pale, whitish or ochreous ; antennai of male 
faintly ciliated. Besides the two species here mentioned, there is a 
third, lucicolens (Butler), also from Hindostan. 

154. Photoscotosia amplicata. (No. 162.) 

Cidaria amplicata^ Wlk. Cat. Lep. Het. B. M. xxv. p. 1404* 

A single male from Thundiani, August 20, 1886 ; rare.” 

Also from Darjiling. 

155. Photoscotosia miniosata. (No. 183.) 

Scotosia miniosata^ Wlk. Cat. Lep. Het. B. M, xxv. p. 1354. 

One female and one male from Nandar and Thundiani, September 
1887. ” Uncommon, a few in September.” 

Occurs also in Bhootan and iu N. Hindostan. 
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156. Melanippe flavistrigata, sp. n. 

Fore wing white, much suffused with dark grey ; a basal patch, 
a sinuous central fascia, broader at tlie costa, and a subapical costal 
spot, blackish ; frorn the subapical spot an undulating dark line 
runs to the anal angle, followed by a similar pale submarginal one; 
tlie usually pale fascia between the basal patch and the central fascia 
is filled up with dark grey, but has a horizontal yellowish dash 
running across it in the centre, which colour also appears beyond 
the central fascia ; a grey f)atch on the hind margin below the apex. 
Hind wing grey, with paler curved fascia. Head, face, thorax, and 
abdomen blackish ; legs also blackish. Underside greyish white, 
with the darker markings showing through ; all the wings with a 
dark central spot. 

Expanse of wings 22 millim. 

One male from Kala Pani, September 1, 1886. 

This insect somewhat resembles a small dark M. Jluctuata. 

157. CoREMlA LIVIDA. (No. 60.) 

Coremia livida^ Ihitler, Ann. & Mag. N. II. 1878, i. p. 449. 

One female, Canipbellporc, May 31, 1886. 

Mr. Bntler's type is troni Japan. 

158. ClDAUIA SURRUBESCENS, Sp. 11. 

Fore wing dull fuscous, tinged with reddish ; basal patch small, 
blackish ; central fascia blackish, its inner edge concave, witli a 
small angulation below the costa; the outer edge forms two small 
curves below the costa, then a small sharp angulation and a larger 
curve to the inner margin ; rest of the wing reddish fuscous, with 
faint traces of undulating lines towards tlie costa. Hind wing dark 
fuscous, with a well-defined central spot ; a distinct sinuous central 
line, and several alternately light and dark lines beyond it. Head, 
thorax, and abdomen fuscous ; lase of the latter with a reddish-grey 
ring. Underside pinkish ochreous, glossy ; both wings with a 
strongly marked dark sinuous central line and dark spot. 

Expanse of wings 22 rnillim. 

One male from Berham Gully, September 24, 1886. 

159. ClDARIA THOMASATA, Sp. n. 

Very closely allied to C-jameza, Butler, from Japan. The only 
difference is that the external shoulder of the brown central baud, 
instead of consisting of two broad blunt, rounded teeth, forms 
a single, more nngulatod, projection, and the indentation beneath 
the shoulder is more deeply inserted. 

Expanse of wings 30 millim. 

Two males from Thundiani, August and September, 1886. 

In the British Museum collection is a single worn specimen from 
Murree, which Mr. Butler doubtfully relerred to his Japanese 
species, P. Z.S. 1886, p. 393. 
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160. ClDARIA ROSTRIF£RA« 8p. II. (Nofl. 169 & 127.) 

Fore wing pinky grey ; without markings except the central 
fascia, which is dark velvety brown, deepest on either margin, and 
containing on the costa a paler patch with a dark central dot. The 
fascia is twice as broad on the costa as on the inner margin ; its 
inner edge is simply sinuous, but the outer is twice arigulated, the 
upper angulation being especially acute and conspicuous ; between 
the two is a deep concavity, and above and below each respectively 
is a shallower one ; both margins are narrowly edged with pale 
ochrcous. Hind wing like the fore wing, with a faintly darker 
central sinuous line. Head, thorax, and abdomen grey. Underside 
pinky ochreous, thickly sprinkled in the hind wing with transverse 
greyish streaks ; each wing with a distinct black central spot* 

Expanse of wings 28 niillim. 

One male from the Bcrharn Gully, dated September 24, 188.5, 
and one female from Thundiani, September 1 .5, 1886. Uncommon.” 
Neither specimen is in very good condition, and in both the palpi 
and anteunm are absent. 

161. ClDARIA BREVIFASCIATA, Sp. n. 

Fore wing dark brown ; basal patch traversed by a fine straight 
white line, and followed by a slightly oblique white fascia, with a 
single brown line running down its centre ; central fascia abruptly 
cut off below the middle of the wing, with a narrow white subcostal 
projection into its inner edge, and a prominent angle on its outer 
edge, followed by a broad angulated white fascia, also traversed by 
a single brown line ; the two pale fascias meet on the inner margin, 
and contain between them a brown wedge-shaped mark, tlie rem- 
nant of the central fascia ; hind margin brown, interrupted by a 
white patch in the middle, and traversed by a fine white line. Hind 
wing whitish grey, with slightly darker hind margin and fascia, and 
the basal area greyer, with a small central dot. Head, thorax, and 
abdomen dark fuscous ; the latter paler beneath, like the wings* 

Expanse of wings 28 millim. 

One male from Thundiani, August 19, 1886. 

162. StAMNODES PAMPHILATA. (No. 126.) 

Cidaria pamphilata, Feld. Reis. Nov. pi. 132. fig. 34. 

Six specimens, including one female from Thundiani, August 1886. 

Marked ** common in August.” 

163. DoCIRAVA ABQUILINEATA. (No. 151.) 

Lodrava aquilineata^ Wlk. Cat. Lep, Het. B. M. xxvi. p. 1635. 

One female from Dumtanar, near Abbotabad, September 29, 1886. 

164. Docirava uvARiA. (No. 137.) 

Aspilates uvaria, Wlk. Cat. Lep. Het. B. M. xxvi. p. 1681. 

Anaitu vastata, Wlk. Cat. Lep. Het. B. M. xxxv. p. 1700. 

Two females, one from Thundiani, August 18, the other from 
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the Berham Gully, September 24, 188(> ‘^Fairly common in 
August.” 

Also recorded from Darjiling. 

165, EuPITHECIA aUADllIPUNCTATA, Sp. 11. 

Fore wing silky grey, semidiaphanons, without any markings 
except a large spot of raised black scales on the cell ; three dark 
costal spots above it, and a very faint pale undulating submarginal 
line ; fringes grey, with a thin black basal line. Hind wing still 
more sparsely scaled, with a dark central spot. Head, thorax, and 
abdomen dark grey ; the incisions of the segments whitish. Expanse 
of wings 28 millirn. 

One female from Thundiani, April 30, 1887, at sallow-bloom. 

The species resembles E. trisignata^ but has longer, more pointed 
fore wings, with thinner scaling. 

1G6. Eupithecia, sp. 

One female, taken September 24 in the Berbam Gully, is in too 
poor a condition to admit of identification. The fore wings arc 
jiointed, dull fuscous, with a linear black central spot, and traces of 
transverse lines. Hind wing more greyish, with traces of a paler 
band. Expanse of wings 20 millirn. 

Family Euboltid/E. 

167. Euiiolia nasifera, sp. n. (No. 151.) 

Fore wing whitish grey, tinged towards the base with fuscous ; 
basal patch small, inconspicuous, its curved outer edge only visible, 
the usually pale fascia beyond it being of the same shade ; central 
fascia with its margins \elvety brown, and a pale pinkish-grey space 
between them, in which, at the end of the cell, is a short linear dash. 
The inner edge of the central fascia forms two short curves ; the 
outer forms a strong angulation in the middle, below which it is 
deeply concave ; it is followed immediately by two or three ])inkish- 
grey lines ; in the grey hind margin is a pale snbmarginal line ; a 
dark dash obliquely from the apex, and a dark grey sliade on the 
costa before the apex. Hind wing pale fuscous, with a faint trace of 
a darker band and a paler submarginal fascia. Fringes of both 
wings grey. Head, thorax, and abdomen dark grey. Antennm of 
male pectinated. Underside grey, with the dark markings of the 
fore wing showing through. 

Expanse of wings 32 millirn. 

One male, in fine condition, Thundiani, August 19, 1886. 

168. Anaitis epformata. (Nos. 110, 185.) 

Anaitis effbrmata, Gn. Phal. ii. p. 500. 

Two females, five males, from Thundiani and Nandar, August, 
September, and October. 

Qu6n€e gives Syria as the locality for the species, and says it is 
closely related to A, plagiata, L., but smaller, fore wings paler, 
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the fasciae formed by lines less marked and not darkened ; denti- 
culations blunter, the second fascia curved, not sinuated ; the 
apical dash pale ferruginous. The present examples seem to answer 
his description, but it is doubtful if they are a distinct species. 

PYRALIDINA. 

Family Pyralidid^e. 

169. Pyralis bractiatella. (No. 6.5.) 

Myelois hractiatellay Wlk. Cat. Lep. Het. B. M. xxvii. p. 36 ; 
Moore, Ceylon, iii. p. 262, pi. 1/8. fig. 5, $ . 

Two females and one male from Carnpbellpore, May and June 
1886, July 188,5. 

170. Pyralis platymitris. (No. 65.) 

Pyralis platymitris, Butler, P. Z. S. 1882, p. 166. 

One male, taken August 9 at Kala Pani. 

Darjiling and Solun are other localities. 

The species very much resembles P. elachia^ Butler, III. Lep. 
Het. iii. p. 70, pi. 58. fig. 3. 

171. Pyralis xylinalis. 

Pyralis ccylinalis, Swinhoe, P. Z. S. 1885, p. 86.5, pi. 57. fig. 17. 

A single female from Carnpbellpore, somewhat worn, but recog- 
nizable, July 20, 1886. 

172. SURATTHA ALBIPENNIS. (No. 23.) 

Surattha albipennis^ Butler, P. Z. S. 1886, p. 383. 

Two males and two females from Carnpbellpore, dated July 1886. 

1 73. AcTENIA GNIDUSALIS. (No. 88.) 

Aglossa gnidusalis, Wlk. Cat. Lep. Ilet. B. M. xvii. p. 278. 

? Scotomera tristis, Butler, P. Z. S. 1881, p. 623. 

? Cledeohia infumatalis, ErschofF, Fedtschenko Beise, Lep. p. 73, 
pi. V. fig. 79, ? . 

One male, Carnpbellpore, July 25, 1886, in perfect condition. 

Walker’s description, made from insects in the collection of Mr. E. 
L. Layard, is very exact ; but he omits to notice that the head and 
face are pale ochreous. 

Three other species which Walker assigns with a? to the genus 
Aglossa — harpialis, xvii. p. 276, rufijlmlis^ xxxiv. p. 1249, hasalis, 
xxxiv. p. 1 250, and laminalis, Gn. Delt. & Pyr. 1 29. 27, — alike from 
the structure of the pal|)i and antennee, and from the character of 
the markings, appear to belong rather to this genus. 

The two specimens from which Mr. Butler described Scotomera 
tristis, 1. c., are both considerably worn and without fringes ; besides 
which, being both females, the fore wings are naturally narrower 
than those of the male ; the whiteness of the face and of the under 
Burface, which he notices in describing them, are of course to be 
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expected in wasted specimens ; in all essential points they agree well 
with Walker’s description. These were from Kurrachee ; and there 
is another specimen, equally worn, among some insects from 
Col. Swirjhoe, who in the P. Z. S. 1884, p. speaks of taking it 
at Kurrachee in March, and on the Hubh river in November. 

Ersehoff’s figure of Cl, infumatalis J seems to represent the same 
insect, with the hind wing possessing a paler fascia. This was from 
Turkestan. 


Family ENNYCHiiDiE. 

174. Pyrausta siLHETALis. (No. 150or32.) 

Pyrausta aifhetalis, Gn. Belt & Pyr. p. 166. 

Jiotys panyialia, Feld, lleise Nov. pi. 134. fig. 2.5. 

One male from Thundiani, taken August 28, 1886. 

A very pretty and distinct species, with wholly dark fore wings, 
and bright orange hind wings with a broad black border. There is 
no example in the llntish Museum collection. 

Guence’s type was from Silhet. Felder’s from Pangi, in the 
Himalayas. In the present example from Thnudiani the fringes of 
the hind wings are dark throughout, only slightly tinged with orange 
at their apices. 

Family AsopiiDyK. 

17.5, IIyMICNIA RECITRVALIS. (No. 84.) 

Phahenu reevrvaJiSy F. S. E. p. 407. 

Phahena (ntgmUdU, F. Mant. p. 309. 

Pliahena-Pyralis fuavtalis^ Cram. Pap, Exot. iv. p. 236, pi, 398. 

fig. O. 

One female and one male from Campbellpore, and a female from 
Ilas^^an Abdal, July 1886; all considerably worn. “Common in 
July.” 

176. Samea(?) bipunctalis, sp. n. (No. 116.) 

Fore wing dull fuscous, with two obscure darker transverse bands — 
one straight near the base, the other near the hind margin, very 
sinuous, deeply concave in the centre ; the two stigmata conspicuously 
dark fuscous ; before the orbicular is a short, wedge-shaped, straw- 
coloured spot; a larger, subquadrate one between the stigmata, and 
a large pale costal blotch of the same colour before the second 
transverse line, reaching more than half across the wing, and filling up 
the concavity in the line ; on the costa beyond the line stands another 
smaller pale spot. Hind wings very pale straw-colour; with a 
central spot, a sinuous submargiiial band, shaped like that of the 
fore wing, and a bro^dish marginal band, all dull fuscous, as are the 
thorax, abdomen, and fringes. 

Two males and one female from Thundiani, August 15, 1886. 
** Common in August.’’ 

The species is of the same size as S, mugna and S, yerhurii^ hut is 
decidedly different from either. 
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177. Samea(?) gracilis. 

Samea gracilis, Butler, 111. Lep. Het. iii. p. 74, pi. 59. fig. 4. 

One male, Thundiani, September 11, 1886, very much worn, but 
apparently identical with the above. 

Family Hercyniid.e. 

178. Aporodes meleagrisalis. 

Herbula meleagrisalis, Wlk. Cat. Lep. Ilet. B. M. xvii. p. 324. 

Four males and two females, Campbellpore, May and June, 18S6. 

Swinhoe gives Quetta and Candahar besides. 

179. Herbula cKSPiTALis. 

Pyralis cespitalis, W. V. p. 123. 32. 

Two males, Abbotabad, September 20, 1886. 

Family llYDROCAMPiDiE. 

180. Paraponyx vagalis. 

OUgostigma vagalis, Wlk. Oat. Lep. Ilet. B. M. xxxiv. p. 1530, 

One male, Ilassau Abdal, July 18, 1886. 

The type in the British Museum collection is a female, much larger 
and browner than the male. Together with three other unnamed 
species in the same collection, this species has the exterior margin of 
the fore wings strongly elbowed in the middle, its upper half being 
nearly vertical; the markings of the fore wing also are peculiar. 
Lederer in his treatise on the Pyralidina, W. e. M. 1863, })p. 451, 
452 , makes no reference to this difference ; but his descriptions of 
P, fragmentalis gangeticalis and of Ilgdrocampa tortalis indicate 
members of this group. 

Family Margaroniidje:. 

181. PyGOSPI LA TYRES. (No. 83.) 

Phalana- Pyralis tyres, Cram. Pap, Exot. iii. p, 124, pi. 263. 
fig. C. 

Pygospila iyresalis, Gn. Delt. & Pyr. p. 312. 340. 

One female, Campbellpore, July 29, 1886. 

182. MaRGARONIA TRANSYI8ALI8. 

Margaronia transvisalis, Gn. Delt. & Pyr. p. 304. 320. 

One female, taken at Rawal Pindi, March 31, 1887. 

Family Botydid^. 

183. Ravanoa creonalis. (No. 97.) 

Botys creonalis, Wlk. Cat. Lep. Het, B. M. xviii, p, 679. 

Botys neoclesalis, Wlk. Cat. Lep. Het. B. M. xviii. p. 635. 

Botys suspicalis, Wlk. Cat. Lep. Het. B. M. xviii. p, 667* 

Botys eonvectalis, Wlk. Cat, Lep. Het. B. M, xxxiv. p. 1411, 

One male from Campbellpore, July 30| 1886. 



1888.] FROM WESTERN INDIA. 335 

The types of Walker’s different species come respectively from San 
Domingo, the Cape, Ceylon, and S. Hindustan. 

The genus Ravanoa was formed for the reception of this species 
and Zebronia bilineolalis^ Wlk., by Mr. Moore, Ceylon, iii. p. 284. 

184. Botys nubilalis. 

Botys nubilalis, lib. Eur. Schmett. fig. 94. 

Botys lupulinalis, Gn. Delt. & Pyral. p. 331. 

? l*hahpna lupulina, Clcrck, Icon. pi. 9. fig. 4. 

A pair from Kala Pani, April 28, 1887. 

185. Botys carn kalis. 

Botys carnealis, Dup. Hist. Nat. Lep. viii. p. 322, pi. 232. fig. 4 
(non Tr.). 

Botys diffasalis, Gn. Delt. & Pyr. p. 340. 

Botys tenuialis, Mann, W. e. M. vi. p. 387, pi. 3. fig. .5. 

? Botys corticalis, Hb. Eur. Schmett. Pyral. fig. 137. 

One male and one female from Campbellpore, taken in May and 
Sej)tcTnber, I88fi. 

Hitherto only a European species. 

ISfi. ScOPULA VINCTALIS. (No. 18.) 

ScopuUi vinctalis, Wlk. Cat. Lep. Het. B. M. xxxiv. p. 1476. 

One female, Campbellpore, May 21, 1886. 

Has occurred also at Aden ; in S. Hindustan and Australia. 

The species seems entirely out of place either as a Scopula or 
among the Scopariidee. In facies it approaches more nearly the 
species of Ilydrillodes, Gn. 

Family Scopariid^. 

187. Nomophila noctuklla. 

Nomophila noctuella, Ld. Pyr. W. e. M. vii. p. 379. 

Tinea noctuella^ W. V. p. 136. 

Stenopfery.v hybridalis, Gn. Delt. & Pyr. p. 414. 

Six specimens, from Campbellpore, Abbotabad, and Chittar Pahar, 
April and May, 1886. 

188. Hellula undalis. 

Pkalana undalis, F. E. S. iii. p. 226. 

IScoparia^ alconalis, Wlk. Cat. Lep. Het. B. M. xix. p. 827. 

Scoparia optatusalis, Wlk. Cat. Lep. Het. B. M. xix. p. 1018. 

Leucinodes 1 exempt alis, Wlk. Cat. Lep. Het. B. M. xxxiv. 
p. 1313. 

? Scopula criasusaiis, Wlk. Cat. Lep. Het. B. M. xix. p. 1016. 

? Pyralis subtriyonalis, Wlk. Cat* Lep. Het. B. M. xxxiv. 
p. 1244. 

Two males from Campbellpore, May and June, 1886. 

Walker’s criasusaiis appear to he merely larger specimens with 
more prominent dark grey markings. 
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Family Phycitid^. 

189. Anerastia, ? sp. 

Two examples, probably distinct, from Campbellpore, 26 and 30 
May, 1886, both terribly worn, and without palpi. 

190. Acrobasis nigrescens, sp. n. 

Fore wings blackish grey, with two transverse pale lines ; the first 
distinct, white, oblique and slightly curved before the middle ; 
immediately beyond this line the costa is broadly darker, and the 
inner margin before it; the second line is grey, suhmargiiml, and 
bordered on each side with darker; fringes grey, with a row ot 
black dots at their base ; in the centre of the costa is a paler space 
with two grey wedge-shaped marks below it, each mark containing 
an arrow-headed black spot. Hind wing and fringes dark grey, 
somewhat diaphanous. Head, thorax, and abdomen blackish. 

Exj)anse of wings 20 milliin. 

One female from Kala Pani, September 1, 1886. 

191. Spermatophthora (?) pulvehulenta, sp. n. 

Fore wing grey, powdered with darker, mealy-looking, with no 
traces whatever of spots or markings. Hind wing white, with veins 
and hind margin fuscous ; head and thorax like the fore wing ; 
abdomen paler. Expanse of wings 18 millirn. 

One female, July 23, 1886, Campbellpore. 

192. Myelois (?) carnea, sp. n. 

Fore wing smooth, dull salmon-colour, with the costa broadly, 
And the bind margin narrowly, greyish white, intermixed with 
darker atoms ; a tine pale transverse line before the middle, only 
distinct on the inner margin ; with a fine black dot on its outer 
edge above the inner margin ; a similar, but sinuous, submarginal 
line, with a black dot before it near the co>ta ; fringes salmon-colour. 
Hind wings white, with the veins and hind margin fuscous ; cilia 
whitish ; face and palpi pinkish grey ; thorax and (probably) the 
abdomen salmon-coloured. 

Expanse of wings 18 millirn. 

One female, Campbellpore, June 8, 1886. 

The only example sent being a female, it is impossible to state 
positively to which genus it belongs. 

Myelois convergens, Erseboff, Fedtschenko, Reise, Lep. p. 86, 
pi. VI. fig. 98, and Myelois urhicella, id. fig. 99, both from Turke- 
stan, appear nearly related to the present species. 

. 193. Canthelia lucida, sp. n. 

Fore wings pale yellowish olive, with the basal patch, a central 
streak, another beyond the end of the cell, and the extreme hind 
-margin lucid pink. Hind wings yellowish white, with pinkish hind 
margin. Head, thorax, and abdomen yellowish olive. Expanse of 
wings 14 millirn. 

One female only, from Campbellpore, May 26, 1886. 

Possibly only a variety of C. eegnusalis. 
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Family CrambiduE. 

194. Eromene ocellea. (No. .50.) 

Eromene ocellea^ Haw. Lep. Brit. p. 48(5. 

Four males, two females, taken May 20, 1880, at Carnj)ljcllporc. 

19,5. Crambus luteelltjs. 

Cramhus luteelluR, W. V. p. 134. 

Two females from Carnpbellpore, Jane and Jul}^ 1880, both 
much worn, and decidedly smaller than the specimens from Japan 
in the Brit. Mus. collection. This plain-looking and widely-spread 
insect in appearance more nearly resembles a Chilo than a Crambus. 

196. Ancylolomia chrysographella. (No. 87.) 

Jartheza chrysographclla^ Wlk. Cat. Lep. llet. B. M. xxvii. 

p. 184. 

Chilo ckrysographella, Kollar, Kaschmir, p. 494. 

One female, Carnpbellpore, July 23, 1886. 

TORTRICINA. 

Family Tortricid.®. 

197. CA('fKCIA SIMULANA. 

(todana simvlana, Wlk. Cat. Lep. Het. B. M. xxxv. p. 1801. 

One female, April 27, 1887, Abbotabad. 

Tlie example is smaller than Walker’s type, but otherwise identical. 
The genus Godana must, 1 think, be allowed to sink, as not essen- 
tially difterent from Cacoecia, Hub. 

Family Cochylid®. 

198. Xanthosrtia innotatana, sp. n. 

Fore wing pale straw-yellow, with faint traces of deep colour; 
otherwise without markings of any kind ; decidedly deflexed beyond 
the cell. Hind wings yellowish grey. Head, thorax, and abdomen 
yellowish. Expanse of wings 24 millim. 

One female, May 6, 1887, Kala Pani. 

TINEINA. 

Family HybluEID®. 

199. Phycodes hirxjdinicornis. (No. 27.) 

Phycodes hirudinicornis, Gn. Noct. ii. p. 389. 

Phycodes hirundinicornis, Moore, P. Z. S. 1881, p. 377* 

2'egna hybleeella^ Wlk. Cat. Lep. Het. B. M. xxxv. p. 1810. 

Two specimens from Uassati Abdal, dated July 18th, and another 

from Khairabad, dated 25th. 

200. Phycodes minor. 

Phycodes minor, Moore, P. Z. S. 1881, p. 378. 

One male from Cainpbellpore, July 19, 1886, 
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This genus was wrongly assigned by Gurnee a place amongst the 
Noctuse. The larva spins a cocoon between leaves, somewhat 
flattened, and of glutinous silk, from the end of which the empty 
pupa-case remains sticking out after the emergence of the imago. 
Superficially the species have a certain amount of resemblance to 
the Tortrix, Carpocapsa pomonella^ but the absence of the fork at 
the base of the submedian nervure of the fore wing prevents its 
admission among the Tortricina. Its more appropriate place would 
seem to be near the beginning of the Tineina, in the neighbourhood 
of the genus Atyckia and its allies. 

Family Tineidje. 

201. HaPSIFERA SECLUSELLA. (No. 07.) 

Cimitra seclusella^ Wlk. Cat. Lep. Ilet. B. M. xxix. p. 780. 

One male, Campbellpore, June 12, 1886. 

Walker’s type in the Brit. Mus. collection is a female, and there- 
fore considerably larger than the present specimen. 

202. Alavona barbarella. (No. 81.) 

Alavona barbarella, M^lk. Cat. Lep. Ilet. B. M. x.vviii. p. 676. 

One male, July 5, 1886, Campbellpore. 

Family Plutellid^. 

203. Azinis assamensis. 

^ Hyponomeuia assamensis, Butler, Trans. Ent. Soc. l87ll, p. 6. 

One male from Kala Pani, April 28, 1887. 

Mr. Butler's type is from Cacliar. 

204. Hyponomeuta millkpunctatellus, sp. n. (No. 106.) 

Fore wing bluish white, with five complete rows of very small, 
black dots, and several intermediate incomplete rows ; costa nanowly 
black at the base; head, thorax, and abdomen like the foie wings; 
thorax with six or eight black dots. Hind wings dark giey, rather 
transparent ; fringes paler grey. Expanse of wings 22 millim. 

Two females, August 9, 1886, Kala Pani. 

Akin to 11, padi, but easily distinguished by the intermediate hall* 
rows of dots. 

20.7. AoELA LATIFASCIELLA, Sp. 11 . (No. 130.) 

One male, August 24, 1886, Thundiani, much worn. 

The fore wings violaceous purple towards the apex, apparently 
paler towards the base, with a broad oblique yellowish-white fascia 
beyond the middle. 

Family CRYPTOLEcaiiDiE. 

206. Gelechia, sp. ' ^ 

One male, September 26, 1886, Berham Gully, 

Fore wings pointed ; base of the costa and two blotches, one before. 
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the other beyond, the middle, blackish. The example is so much 
rubbed that it is impossible to say what the ground-colour of the 
fore wings may have been ; the head and thorax appear to have been 
whitish. 


2. Descriptions of new Species of Phytophagous Colcoptera 
from Kiukiang (China). By Martin Jacoby, F.E.S. 

[Received May 17, 1888.] 

The specimens now described have for the most part been received 
by Mr. J. II. Leech, from Kiukiang in China, unless otherwise 
stated, and are contained in that gentleman's collection and in my 
own. 

Sagra leechi, n. sp.^ 

Dark blue ; thorax remotely punctured, the anterior angles 
prominent ; elytra metallic golden cupreous, depressed below the 
shoulders, finely geminate-punctate-striate, the lateral margins 
violaceous blue. 

Far, Elytra entirely metallic blue. 

(S . The posterior femora slightly extending beyond the elytra, 
their up{>er margin in shape of an acute ridge, their inner surface 
with a large fulvous tomentosc patch, the apex with a larger and 
a snmller tooth ; the posterior tibim curved at the base, their outer 
margin furnished with a long tooth below the middle, the inner 
margin with a smaller one at the same place, the extreme apex also 
produced into an acute point. 

$ . The posterior femora not extending beyond the elytra, their 
lower edge provided with a short denticulate ridge, their tibiae simple, 
strongly curved through their entire length. 

Length 3~() lines. 

Head with a few deep but distantly jdaced punctures, the space 
between the antennee divided by deep grooves which cross each other 
obliquely ; the clypeus depressed, im punctate. Antenna) half the 
length of the body, dark violaceous, the lower 7 joints shining, the 
rest opaque, terminal joint very long. Thorax siibquadrate, scarcely 
longer than broad, the sides slightly concave, the anterior angles 
obliquely thickened and produced outwards, the disk irregularly 
impressed with scattered punctures ; scutellum blue. Elytra broadly 
ovate, deeply depressed within the shoulders, and to a less extent 
below the base and at the sides, the basal margin raised ; each 
elytron with 5 or 6 double rows of punctures, more distinctly visible 
anteriorly than below the middle, the interstices finely aciculate 
near the apex. Below shining, without punctures or pubescence. 

This species, one of the most beautiful of the genus, is allied 
to S. petelii and S.Jansoniy Baly, but differs from either in the very 

' It is possible that tliis species is identical with S.fuJgidaf Weber, also from 
Oiiina. 
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prominent anterior angles of the thorax, the more sparingly punc- 
tured surface of the latter, and other particulars pointed out above. 
From S, petelii the present insect differs further in the possession of 
another tooth at the inner margin of the posterior tibiae and in 
the less transversely wrinkled surface of the elytra. The size of the 
species is often reduced to half the general length. A great many 
specimens were obtained of either colour, but differing in no other 
way. 

Criocerts chinensts, n. sp. 

Black ; thorax obscure fulvous, strongly and irregularly punc- 
tured ; elytra very deeply and closely punctate-striate, the interstices 
costate and wrinkled near the apex ; femora stained with rufous. 

Length 3J-4 lines. 

Bead black, the neck fulvous ; the space surrounding the eyes 
covered with yellow pubescence ; eyes very deeply notched ; clypeus 
punctured and pubescent. Antennae extending slightly beyond the 
thorax, black, the third and fourth joints equal, short, slightly 
longer than the second joint, the terminal joints thickened, but not 
broader than long. Thorax subquadrate, widened at the base and to 
a less extent at the apex, the sides moderately constricted, the sur- 
face irregularly impressed with larger and smaller punctures, leaving 
a narrow central space generally smooth and imf)unctate, fulvous or 
rufous ; scutellum fulvous. El} tra without basal depression, deeply 
and closely punctured, especially at the sides, where the interstices 
are costate and transversely raised. Underside and legs black, spar- 
ingly covered with grey pubescence ; the femora more or less rufous 
at the base. 

(?. chinensis is closely allied to C. rugata, Baly, from Japan, from 
which it differs in the anteriorly more widened thorax and in the 
much finer punctuation of the latter ; in C. rugafa the anterior 
portion of the thorax is rounded and not produced, and the disk is 
very deeply, almost rugosely punctate ; the sculpture of the elytra, 
however, is exactly the same in both insects, but the femora are 
entirely black in C. rugata* 

Crioceris triplagiata, n. sp. 

Black ; head deeply constricted behind ; thorax longer than broad, 
nearly impunctate ; elytra flavous or fulvous, remotely punctate- 
striate, a large ovate spot extending to the middle on each elytron, 
and the apex broadly, black. 

Length 4 lines. 

Head very deeply constricted behind the eyes ; the vertex raised 
into two large tubercles ; eyes very prominent, deeply notched. 
Antennee half the length of tne body, the four lower joints shining, 
the rest opaque, slightly thickened towards the apex, the joints longer 
than broad. Thorax about one half longer than broad, the sides con- 
cave at the middle, the surface without basal sulcation, black, very 
shining, with a few very fine punctures near the anterior margin ; 
scutellum black. Elytra with a very faint depression before the 
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middle, the shoulders rounded, not grooved within ; the punctures 
distinct, but only .visible at the base near the suture and at the sides, 
the middle of the disk as well as the apex nearly impunctate ; the 
lateral margin thickened and accompanied by a row of deep punc- 
tures. Underside and legs black, finely pubescent. 

This handsome species will be easily recognized by the pattern of 
the elytra, the large ovate black spot occupying the middle of the 
disk anteriorly, but not extending to either margin ; the apical third 
portion is entirely black, this colour forming a broad transverse sub- 
triangular band, the anterior margift of which docs not quite extend 
to the sides. 

(hlYPTOCEPHALTJS CUINENSIS, n. Sp. 

Reddish fulvous ; the antennae, tibiae, and tarsi black ; thorax 
with three impressions ; elytra flavous, strongly [)uuctate-striate, the 
margins, a spot on the shoulder, and a narrow transverse band 
below the middle, black. 

Length 2 lines. 

Head fulvous, with a few very fine, remotely placed punctures, 
the elypens and the space near the inner margin of the eyes Havoiis. 
Aiitenme two thirds the length of tlie body, black, the tliree basal 
joints more or less flavous below, the third joint one half shorter than 
the fourth ; tliorax nearly three times broader than long, narrowed 
ill front, the sides rounded and narrowly margined, tlie surface 
entirely impunctate, w itli a distinct oblique depression at each side 
and a very indistinct one at the base, reddish fulvous, very shinini:, 
the posterior margin very narrowly flavous ; scutelhnn fulvous, 
margined with brown, strongU raised. Elytra suhcylindricai, parallel, 
bright flavous, regularly punctate-striate on the disk, irregularly 
punctured at the sides, narrowly margined with black, the slumlders 
with a small black spot, and a similarly coloured narrow transverse 
band placed below the middle and extending to either margin ; the 
elytral epiplourae black, distinctly punctured. Below fulvous, finely 
punctured, tlie outer margin of the tibim and the tarsi black. 

Of this species, of which 1 cannot find any published description, 
twm specimens are before me, which only differ very slightly in the 
elytral black band being more deeply black and extending across the 
suture ill one specimen, while in the other this band is slightly inter- 
rupted near the suture. U. chinensis^ on account of its coloration, 
seems somewhat allied to C. crucipennis, Suffr. 

COPTOCEPIIALA BIFASCIATA, D. Sp. 

Black ; the basal joints of the antenna} and the base of the tibise 
fulvous ; thorax transverse, fulvous, impunctate ; scutellurn fulvous ; 
elytra very finely sernipuiictate-striate, fulvous ; a broad transverse 
baud at the base, and another, variable in size, slightly oblique, below 
the middle, black. 

Length lines. 

cJ . Head swollen at the vertex, entirely impunctate, black, very 
shining, the space between the eyes irregularly depressed ; the 
Proc. Zooe. Soc. — 1888, No. XXIV. 24 
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anterior margin of the epistome triangularly emarginate ; jaws large 
and prominent. Antennse black, the three lower joints fulvous, the 
third joint very small, half the size of the second. Thorax three 
times broader than long, the sides nearly straight, the posterior 
margin rounded and produced in the middle, perfectly straight at 
the sides, the anterior margin narrowly raised at the sides ; scutelluin 
with a raised central ridge. Elytra very finely and rather closely 
punctured, the punctures arranged in irregular rows near the suture, 
fulvous, the base with a transverse black band extending to the 
suture but not quite to the lateral margin, its })osterior edge rather 
deeply indented at the middle, another band, not quite extending to 
either margin and slightly oblique, is placed immediately below the 
middle. Underside and legs black, clothed with yellow pubescence, 
the base of the tiboc fulvous. 

G, bifasciata^ although very closely allied to several almost simi- 
larly coloured species (C. nair. Lac., 0. kiisteri^ Kraatz), seems yet 
sufficiently to differ to justify its separation ; the first elytral band 
extends quite to the basal and sutural margin, although not quite to 
the sides, and the second band is placed immediately below the 
middle, not so close to the apex as in several allied species ; the 
fulvous base of the tibise, the rest of the underside being black, will 
also help to distinguish C. hifasciata ; the female has, as is usual, a 
much smaller head. Many specimens were obtained. 

AcROTHINIUM CUPRICOLLE, n. sp. 

Metallic blue or green ; antennae and legs black ; head, thorax, 
and scutellurn reddish cupreous, finely pubescent, closely punctured ; 
^ elytra closely punctate-striate, violaceous blue, the suture greenish, 
the lateral margin bright cupreous. 

Length 3 lines. 

Head deeply and closely punctured, strigose on the vertex, the 
latter piceous at the base, the other portion bright cupreous ; labnun 
and jaws black ; antennae more than half the length of the body, the 
terminal joints slightly thickened and short, the basal two joints 
more or less fulvous below. Thorax about one half broader than 
long, subcylindrical, the sides nearly straight, slightly narrowed to- 
wards the base, the surface sparingly covered with fulvous pubescence, 
bright metallic cupreous, strongly and closely punctured ; scutellurn 
metallic greenish cupreous, pubescent. Elytra with a distinct oblique 
basal de]>ression and a longitudinal groove within the shoulders, 
closely and rather strongly punctured, the punctures arranged in 
closely approached semiregular rows, dark metallic violaceous, the 
suture narrowly metallic green or blue, the lateral margin bright 
reddish cupreous ; the surface sparingly clothed with stiff blackish 
hairs. Underside dark blue or greenish, strongly punctured and 
sparingly pubescent ; legs with a slight bluish gloss ; the femora 
with a very small tooth ; the anterior margin of the thoracic epi- 
sternum convex. 

This beautiful species, of which a great many specimens were 
received from Kiukiang, may be at once known from the only other 
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species of the genus, A. gaschkevitchi, by the colour of the thorax and 
that of the elytra. 

CoUASPOIDES CHINENSfS, n. Sp. 

Piceous ; above metallic green ; antennne, labrum, and legs flavoiis ; 
head finely rugose; tliorax remotely punctured ; elytra deeply punc- 
tate, the ititerstices at tlie sides rugose and wrinkled. 

Length 2^ lines. 

Head with a longitudinal groove on the vertex, closely puncttired 
and slightly rugose at the vertex ; clyp(*us finely punctured, its 
anterior margin nearly straight: labrurn fulvous. Antennui two thirds 
the length of the body, very slender, pale fulvous, the terminal joint 
fuscous at its apex ; thorax nearly three tirnes broader than long, 
narrowed in front, the sides evenly but not strongly rounded, the 
surface impressed witli some fine punctures which disappear entirely 
at the sides and near the base ; seutelhnn impunctate. Elytra with a 
scarcely visible depression below the shoulders, the latter prominent, 
smooth ; the disk impre''‘'ed with rather deep and closely arranged 
punctures, which form very irregular rows, the interstices at the sides 
and at the nj)ex rather strongly transversely wrinkled and rugose ; 
legs entirely tnlvous or flavous. Underside nearly black. 

Many specimens, allied to C, martini, Lefev., and differing in the 
colour of tlie underside, the differently coloured thorax, and the 
want of the tooth at the femora ; C. femoralis^ Lefev., has a strongly 
jmnetured thorax and differently coloured anteiiiue and tibim. 

CoLASPOIDES OPACA, 11. S|). 

Piceous ; the labrum and the five lower joints of the antennai 
fulvous ; head and thorax metallic green or cupreous ; elytra blackish, 
opaque, the suture and lateral margin narrowly metallic. 

Length 2] lines. 

Head with a longitudinal groove at the middle, finely and rather 
closely punctured, metallic cupreous or green, the clypeus not sepa- 
rated from the face; lalirum fulvoiw ; })alj)i testaceous. Aiiteniuc two 
thirds the length of the body, black, tlie basal five joints testaceous. 
Thorax transverse, the sides rounded, narrowed in front, the anterior 
angles thickened and acute, the posterior margin oblique at the sides 
aud slightly sinuate, the surface very finely and closely punctured, 
and covered througliout with fine longitudinal strigse ; scntelhim 
obscure cupreous. Elytra finely and closely seruiregidarly punctate- 
striate, the shoulders acute, the base without any depressions, nearly 
black witii a very slight metallic tint, the margins very narrowly 
metallic green and cupreous. Underside aud legs black, the breast 
tinged with metallic green. 

C. opaca may be at once known from any other species of Colas^ 
poides by the finely strigose surface of the thorax and the nearly 
black and opaque colour of the elytra. 

CoLASPOlDES SPINIPES, H. Sp. 

Black ; the basal joints of the antenna?, the labrum, and the femora 
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and tibiBB fulvous ; thorax and elytra metallic greenish cupreous or 
blue ; thorax very finely punctured, elytra closely and more strongly 
punctate. 

<5“ . The anterior tarsi dilated ; the posterior femora with a long 
and strong spine. 

Length 3 lines. 

Head with a longitudinal depression at the middle, finely and 
closely punctured ; eyes slightly sinuate, the epistorne separated 
from the face by a transverse groove ; labrinn fulvous ; antennae 
filiform, two thirds the length of the body, the first five joints fulvous, 
the rest black. Thorax rather long, less than twice as broad as long, 
narrowed in front, the sides rounded, tlie anterior angles acute, the 
lateral margin narrowly reflexed, the surface finely and not very 
closely punctured, the punctures scarcely stronger at the sides than 
at the middle. Elytra narrowed towards the apex, without basal 
depression ; the shoulders narrowly raised and smooth ; the disk 
much more strongly punctured than the thorax, the punctures here 
and there arranged in lines ; the interstices slightly rugose at the 
sides near the base. Underside black ; the sides of the breast metallic 
green ; femora rather thickened, fulvous, the posterior ones triangu- 
larly dilated at the middle and ending in a long spine ; posterior 
tibio) curved at the middle ; tarsi black, the anterior and intermediate 
ones widened and elongate. 

Of this very distinct species, greatly distinguished by the long 
femoral spine, there arc two male specimens before me, which do not 
differ from each other except in the greenish cupreous or metallic 
dark blue colour of the upperside ; a smaller specimen, evidently a 
female, has a more transverse thorax and nearly black and simple 
legs, but does not seem to diflPer in any other way. 

Nodostoma leechi, n. sp. 

Black ; above metallic dark violaceous blue ; head and thorax 
strongly punctured, sides of the latter angulate at the middle ; elytra 
with the basal portion strongly swollen, moderately strongly punctate- 
striate. 

Length 2 lines. 

Head deeply punctured, strigose on the vertex, the epistorne not 
separated from the face ; labrum and palpi piceous ; jaws black. 
Antennae two thirds the length of the body, the tliree lower joints 
obscure fulvous, the others black. Thorax twice as broad as long, the 
sides angulate at the middle, the surface transversely convex, im- 
pressed with deep but not very closely arranged punctures, the 
interstices somewhat raised ; in front of the anterior margin is a 
narrow transverse groove ; scutellum subpentagonal, impunctate. 
Elytra subquadrate, the base very strongly swollen, bounded by a 
semicircular depression, the shoulaers also strongly raised and deeply 
longitudinall 3 r depressed within, the punctures rather deep within 
these depressions, fine and arranged in striae on the lower portion of 
the surface ; legs black, the posterior femora with a small tooth. 

Foochan, also Kiukiang. 



1888.] 


PHYTOPHAGOUS COLEOPTERA. 


345 


Very closely allied to N. mocFestum, Jac., from Japan, but diifer- 
ing in the more deeply punctured thorax, the narrow transverse 
groove near the anterior margin, in the less distinctly angulate sides 
of the thorax, and in the much more strongly raised base of the 
elytra, which forms a rounded tubercle, distinctly visible to the naked 
eye ; there is also a distinct lateral dej)res&ion visible at the disk of 
the thorax in N, modestum which in N» leechi is absent. About a 
dozen specimens were obtained. 

Heteraspis nitidissima, n. sp. 

Metallic green or cupreou«, clothed with whitish pubescence and 
black erect hairs ; antennae black, the base fulvous ; head and thorax 
strongly and clo^^ely punctured. 

Length 3-4 J lines. 

Head closely j)unctured at the vertex, the latter convex, the epi- 
stomc more remotely and strongly punctate, its separation from the 
face indicated by a small more or less distinct tubercle, its anterior 
margin deeply eniarginate at the middle and at the sides ; labrum 
smooth, imj)unctate, cujireoiis ; jaws black. Antennae slender, half 
the length of the body, the lower three joints fulvous, the rest black. 
Thorax subcylindrical, the sides strongly deflexed, the anterior angles 
with a smooth tubercle ; the j)osterior margin straight at the sides, 
rounded and produced at the middle, the surface impressed with 
deej) and closely placed punctures, elotlied like tlie head with white 
and black erect hairs ; sciitcllum finely rugose. Elytra with a faint 
transverse depression below the base, the shoulders acute and promi- 
nent, the suiface very closely jmnetured, the punctures smaller than 
those at the thorax, hut intermixed with larger ones, the apex very 
finely punctate, lielow' closely jmnetured and pubescent. 

77. nitidissima is ^ery closely allied to 77. vestita, Baly, but differs 
in the bright metallic giceii or cupreous general colour ; the latter 
in //. vestiia is obscure arieous ; there arc besides this some other 
differences to be found, the present species having a tubercle placed 
at the middle of the face. There seem to be only females in the 
present collection amongst more than 12 specimens, and I am not 
able to say anything in regard to the two teeth to be found on the 
epistome in the male of 77. vestita ; it is, however, possible that the 
insect described here is a variety of the last-named species. 

Heteraspis imperialis, Baly. 

All the specimens obtained at Kiukiang, which I must refer to Mr. 
Balj^’s species, differ from the type in the more strongly punctured 
elytra, which ha%e the interstices more finely punctured, so that the 
punctuation consists of larger and smaller punctures crowded together. 

Chrysomela japana, Baly. 

Of this species Mr, Leech obtained a great many specimens, which 
prove great variability in regard to the sculpture and also shape of 
the thorax ; the latter has the sides sometimes greatly widened before 
the middle, much less so in other specimens, and the punctuation of 
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the disk is often close, at other times remote and very irregular. 
Most of the specimens in the present collection were obtained at 
Hakodate and are with few exceptions females, which may be recog- 
nized at once by the very curious appendage of the last abdominal 
segment, unique amongst the numerous species of this genus with 
which 1 am acquainted ; this structure consists in a triangular 
acutely pointed kind of sheath, hollowed at its base and fdaced upon 
the middle of the last abdominal segment ; the pygidium ends in a 
blunt protuberance and seems capable of closing the posterior opening 
of the sheath ; I find no reference to any similar structure in this 
or any other species. Tlie males are much smaller, and the penis is a 
slender curved tube, narrowed and blunt at its apex. Tim colour of 
the thorax and elytra varies from purplish to blue or green, and the 
latter have two or three more or less distinct longitudinal smooth 
spaces ; wings are absent, 

Chrysomela viroata, Motsch. 

Obtained in immerous specimens at Gensan in Corea. 

Chrysomela obscurofasciata, Jac. 

This species, described by myself in the Proc. Zool. Soc, 1H85, 
seems to be only a variety of the prec( ding s})ecies, with which 
it entirely agrees in size, shape, and sculpture ; the entire insect is, 
however, dark purplish-blue in colour with an elytral still darker 
baud, the latter in C, virgata is reddish cupreous. 

« MeLASOMA OCTODECIMPUNCTATA, 11. sp. 

Metallic greeuisb, the six basal joints of the antennae, the sides of 
the thorax, and the legs fulvous ; elytra very closely punctured, 
fulvous or testaceous, each elytron with nine rounded black spots 
(1, 3, 2, 2, 1). 

Length 2-3| lines. 

Head finely and closely punctured, greenish eeneous ; antennae 
scarcely extending to the base of the thorax, black, the basal six 
joints fulvous. Thorax three times broader tlian long, the sides 
broadly flattened, fulvous, the disk metallic green, very finely punc- 
tured, bounded at the sides by a deep longitudinal groove, which is 
impressed with deep punctures ; scutellum metallic green. Elytra 
very closely j)nnctured, with traces of longitudinal strirn, fulvous or 
flavous ; the suture, a spot at the shoulder, three, placed triangularly 
at the base, two slightly larger ones placed transversely at the middle, 
two below the latter, and another transversely shaped spot near the 
apex, blackish ; legs entirely fulvous. Underside metallic greenish. 

At first sight this species seems identical with the well-known M. 
2ihpunctatay but the insect is quite distinct from the last-named ; 
the sides of the thorax in M* IS-punctata are much more broadly 
fulvous, and the green colour does not encroach on it except by a 
small spot at each side (as in M. ^O-punctata ) : but the principal 
difference is to be found in the number, shape, and position of the 
elytral spots; these latter are not elongate but rounded; the six 
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anteiior spots are })lace(l exactly as in M. 2Q-pim€tata^ but of those 
placed below the middle the inteimediate spot is wanting, so that 
only two remain, and the last or apical 8[)ot is transverse, not elon- 
gate as in the allied form ; the elytra are also more closely ])unctured 
in the present species, and the legs are entirely fulvous. There are 
more than twenty specimens betore me, which all show the same 
dificrences, as pointed out, and can be separated easily from M. 20- 
punctata. 

Phytodecta flavipennts, n. sp. 

Broadly ovate, pale fulvous ; the terminal joints of the anteniint 
and tlie legs black ; tliorax very minutely i)unctnred on the disk, 
strongly on tlie sides; elytra finely punctate-striate, the interstices 
scarcely visibly punctured. 

Length 2J lines. 

Head distinctly hut irregularly punctured ; antennae extending to 
the base of th(‘ thorax, tlie terminal joints tiansversely sha}>ed, black, 
the lower four joints fulvous ; thorav three times wider than long, 
narro\^ed in front, very minutely punctured, the sides deej)ly f)unc- 
tate ; scntellnm fulvous ; elytra broad, suhquadratc, the punctures 
niodeuitely deep, the interstices extremely finely ])unctured. 

Tlie piesent species seems to differ fiom any other described Phy- 
toilvvia in ^everal particulars: fiom ino^^t of them 1\ Jiavipmnis differs 
in the fnUous npjxT and miderside ; rufa, Kraatz, which aho has 
the underside red, is larger and the legs aie described ns red with the 
exception of the knees. There are two s])ecimens before me, which 
show no difference, excefit that the colour in one is paler, and that 
the iifiper and lower margins of tlie hi east are black, the latter is 
deeply nigose-piinctate. 

Phytodecta tredecimmaculata, n. s]). 

Broadly subquadrate, fulvous ; thorax with three black spots ; 
seiitellum black ; el\tra strongly and closely punctured, the punctu- 
ation irregular, each elytron with six black spots ; breast piceons. 

Length .3 lines. 

Head rather closely punctured on the vertex and on the clypeus. 
Antennae entirely fuhous, extending to the base of the elytra. 
Thorax three times broader than long, the sides evenly rounded, the 
aut(*rior margin broadly concave ; the disk finely and remotely, the 
sides strongly and closely, punctured ; a large black spot is placed at 
the middle, but does not extend to the base, a smaller one is situated 
at each side ; sculellum black, very broad. Etytra suhquadrate, 
convex and short, very closely and distinctly punctured, the punctu- 
ation not arranged in lines ; of the black spots, which are large, 
one of oblique shape occupies tlie middle of the base, two, placed 
tiansversely at, and two others, of which the inner one is sutural, 
below the middle ; another sutural spot is placed at the extreme 
apex. Below and the legs strongly punctured, the breast more or 
less piceous. 

Foochan. 
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In this species the elytral punctuation, instead of being arranged 
as in most of the allied forms, is irregular and the pattern differs 
from any with which I am acquainted ; of the elytral spots, two are 
common to both and placed across the suture below the middle. 

Paropsides nigrofasciatus, n. sp. 

Fulvous ; head and thorax with two black markings ; elytra finely 
and irregularly pimctured, each with two large subsutural spots, 
placed longitudinally, and a sublateral band, abbreviated behind, 
black. 

Var. «. The posterior subsutural spot wanting. 

Var. h. This sjiot present only. 

Var. c. Entirely fulvous, the tliorax with some small piceous spots ; 
ehtra with a small black humeral spot. 

Length 5-6 lines. 

Head finely punctured, with a central impressed groove, fulvous, 
the base wdth two large black spots, the anterior margin of the 
clypeus and the apex of the jaws also black. Antennoc short, entirely 
fulvous, the apical joint thickened. Thorax three times broader than 
long, the anterior margin deeply emargiuate at the middle, the 
anterior angles strongly produced in front, the sides rounded, narrowed 
towards the apex, the surface minutely and not very cl(»elv punc- 
tured on the disk, more strongly at the sides ; the disk fulvous, with 
two large subquadrate black spots touching the base and leaving a 
narrow line of the ground-colour between them ; scutellum fulvous. 
Elytra convex, widened towards the middle, impressed with rather 
^mall punctures, fmrtly arranged in lines, the interspaces also \ery 
finely punctured, the lateral margin accompanied by several rows of 
deeper punctures, each elytron with two large elongate spots, placed 
longitudinally near the suture and a longitudinal band (often narrowed 
or interruj)ted at the middle) extending from the shoulder to l)elow 
the middle near tlie lateral margin. Underside and legs fulvous, 
the abdomen often spotted with black ; claws appcndiculate, the 
inner division very long. 

Pauopsides hieroglyphica, Gebl. 

Paropsides 12-maculata, Gcbl. 

Both these species were obtained at Foochow, and I am very 
much inclined to believe that one is only a variety of the other, since 
I cannot find any differences except that of colour ; iu P. hierogly- 
phica the elytra have three rows of black spots, if these are connected 
in a certain way the pattern peculiar to P, \2-maculata is produced, 
iii the same way as in many species of Cryptocephali ; the underside 
in one species (P. hieroglyphica) is fulvous, in the other black. 

Evstetha thoracica, n. sp. 

Fulvous ; the antennse (the three basal joints excepted), the breast, 
and legs black ; head with one, thorax with four, black spots ; elytra 
dark violaceous blue, closely and strongly punctured. 
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Fflr. Elytra obscure fulvous. 

Length 35 lines. 

Head impunctate, fulvous, the vertex with a black spot; labriinfi 
black ; palpi fulvous, the penultimate joint incrassate. Antennoe only 
extending to the base of the elytra, black, the lower three joints 
fulvous, piceous above, shining, the others oparpie, pubescent, the 
second and third joints short, equal. Thorax three times broader 
than long, the sides slightly rounded at the middle, narrowly mar- 
gined, the anterior angles thickened, the surface impunctate, fulvous, 
with four black spots })laced transversely ; scutellum black. Elytra 
ovate-oblong, metallic dark blue or violaceous, covered throughout 
with distinct punctures of variable size, arranged here and there in 
indistinct lines, of whicli a short one more deej)ly impressed is placed 
witliin tlic* fehoniders, and another row accompanies the sutural 
margin ; legs and breast black, the tibim closely pubescent ; abdomen 
fulvous ; inesosternum swollen and tubcrculate. 

E. fhoracica may bo distingui^hed from E. Jlaviventris^ Baly, by 
the want of the thoracic iInpre^sions and the colour and markings of 
the same j)art. 

PhYLLOUROTICA (?) ORNATA, IK Sp. 

Fulvous ; antennu', the upper edge of the femora, tibiie and tarsi, 
hlack ; thorax hifoveolate ; elytra tinely ]nincture(l, black, an ovate 
patch at the side and another near the apex, flavous ; epipleuraj 
extnunely small. 

rar. Head hlack at the vertex, elytra entirely fulvous. 

Length 3 lines. 

Head dark fulvous, im})unctate, the frontal tuhcreles transverse ; 
clypeus in sha})e of a triangular ridge. Antenna? slender, filiform, the 
second joint short, tl)e third and following joints nearly equal, the 
three lower ones more or less fulvous below, tlie re5>t black. Thorax 
about one half broader than long, the sides straight, slightly concave, 
the j>()sterior angles acute, obliquely cut, the surface with a few minute 
punctures near the base, tlie latter depressed, witli a deep fb\ea at 
(‘ach side ; scutellum broad, its apex broadly rounded, flavous. 
Elytra finely and closely ])unctured, somewhat dej)ressed anteriorly 
along the suture, the black portion interruj)ted at the sides by a 
large ovate flavous spot which, commencing a little below the base, 
extends to the middle, but not to the sutural or lateral margin ; 
a somewhat similar-shaj)e(i spot is placed near the apex, which it 
does not quite reach, being surroundcil by a narrow margin of the 
ground-colour. The underside and the legs fulvous, the femora above 
and the outer edge of the tibiae with a black streak ; tibiae unarmed ; 
the first joint of the posterior tarsi as long as the three following 
joints together ; claws append iculate. 

Hab. Foochan, 

Although this species has the general appearance of Phyllohrotica 
and its structural characters, it differs somewhat in having extremely 
small ely tral epipleurse and a longer metatarsus of the posterior legs. 
In the absence of other similarly constructed species I have placed 
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the present insect in Phyllohrotica ; it will not be difficult to rcrog- 
iiize by the elytral pattern. A single specimen of the variety was 
obtained, which differs only in colour. 

Cneor4ne femoralis, n. sp. 

Metallic blue ; the head, thorax, and the anterior legs fulvous ; 
antennae fuscous *, elytra greenish blue, closely sernirngose-punctate ; 
below pubescent ; posterior femora obscure blackish blue. 

Length 4-4 1 lines. 

This species, obtained by Mr. Leech at Foochan, although very 
closely allied to C. fulvicoUis, Baly, seems to differ sufficiently to 
be considered distinct from that species : the present insect is less 
widened posteriorly, the antennae are entirely black, the basal joints 
only are fulvous below ; the thorax is rather less transverse and 
longer, and has often three small fovece ]daced triangularly on the 
disk, the latter being entirely impunctate ; the punctuation of the 
elytra is close and distinct, the interspaces being somewhat rugose 
with traces of longitudinal ridges ; the colour of the upper part of 
the breast as well as of the four anterior femora is fulvous ; the poste- 
rior femora and the tibiae are obscure dark blue ; the rest of the under- 
side is metallic lighter blue, clothed with long yellowish pubescence. 
There seems to be no difference in regard to the structure of the 
antennae in both sexes, but the anterior tibiae in the male are curved 
at the apex and their first tarsal joint is dilated and flattened. Mr. 
Baly gives the colour of the underside in C, fulvicollis as ])iceou8 ; 
in a specimen kindly given to me, the abdomen is dark metallic blue, 
as in the present species, but this colour docs liot extend tf) the 
brehst as in C, femoralu ; the posterior femora in C. fulvicollis are 
fulvous instead of dark blue. All tlie specimens agree in the above 
details : C, elegans from Japan is much smaller, bright metallic 
green, and the punctuation of the elytra is much finer ; the latter 
ill C, femoralis are of a rather dull bluish colour. 

LuPERODES NIGRIPENNIS, Motsch. 

Two specimens obtained at Gensan I refer to Motschulsky’s species, 
with the description of which they agree perfectly ; the head in the 
specimens I have for examination is fulvous with the space immedi- 
ately behind the eyes black (of this the author’s description says 
nothing) ; the labrum and the antennae are also black, with the excep- 
tion of the first two joints of the latter, which are fulvous ; they are 
nearly two thirds the length of the body ; the thorax is twice as broad 
as long, fulvous, the surface impunctate without depressions ; the 
elytra are black and very finely and closely punctured, with their 
epipleurae extending below the middle ; the abdomen is flavous; the 
legs are black, the apex of the femora and the base of the anterior 
tibia3 are stained with fulvous. The structural characters of 
rodes are all present. In the almost useless figure given by Mot- 
schulsky the abdomen is made to protrude largely beyond the elytra ; 
whether this is characteristic of all the females of tliis species I am 
unable to say. 
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Lapuris emarginata, Baly. 

Of this species there are a few examples contained in the present 
collection, amongst which is a male, which differs considerably in the 
shape of the antemim from the female sex ; these organs are longer 
and their intermediate joints are strongly flattened and triangularly 
dilated, although of the same elongate shape ; the broad, black or 
piceous band of the elytra is occasionally of nearly equal width 
instead of being deeply emarginate at its middle as in the type. 

Notes. 

In my catalogue of Japanese Phytophaga (Proc. Zool. Soc. 1885, 
p. 752) several mistakes and omissions have been made, wliich I 
will here rectify, thus : — 

Lema melanopa is left out, the species is, I believe, found in Japan. 

Adimonia mullicostata^ Jac. (p. 755), is identical with Galerucella 
jmnctdtostriata, Motseh.; thes}>eeies belongs, however, to Adimonia. 

Monohpio /lariventrLs, Motseh. (p. 755), sljould have been placed 
in MaJacosoma. 

According to M. Fainnaire the following species described by him 
from ("hina (I87(j) are synonyms: — 

Paralina imjiressiuscuhi^ Fairm., = P. falfacicsa, Stal. 

Lifia {ynitmetUy Fairm., = Galertfca fidminanny Men. 

Anihraxantha davidis^ F., = Mhnastra cyanura^ Hope. 


3. Oil the Scaling of tlic Ilcproduccd Tail in Lizards. 

By G. A. Boulexgeh. 

[Received June .'V, 1888.] 

It is a well-known fact that in such Reptiles as have the power of 
reproducing tlie tail, the sealing of the renewed portion often differs 
considerably from that of the normal organ. It is generally held 
that the difference consists merely in the irregularity of the scaling, 
or in the absence of ceitain tubercles or enlarged scutes which are 
characteristic of the species. Such a view' is erroneous. I have 
convinced myself that, in some cases, the aberrant scaling of the re- 
j>roduced tail is a revei^ion to an ancestral form. 

Tliat a tail with heterogeneous lepidosis may be reproduced as such, 
is shown by llatteria ; the dorsal series of comi)ressed tubercles, so 
strikingly similar to tliat tjf Cheiydra, is present on the reproduced 
portion, which differs only in the scales not being verticillate. 

That a tail with uniform scaling may be reproduced with diver- 
sified scales is exemplified by a large number of Scincoids and some 
Geckoids, which, having a tail covered with subequal scales, develop 
on the new portion a ventral, or both a ventral and a dorsal, series 
of large transverse scutes, such as exist normally in other species of 
the same or of allied genera. 

All Lacertidae, Gerrhosauridee, and Scink-like Anguidee, so far as 
1 am aware, reproduce a caudal scaling true to their type. 
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A very striking example of reversion is exhibited by the Teioid 
genus Gymnophthalmm, It is necessary first to say that this genus, 
though agreeing with the Chalcidine Teiidee in general structure, 
presents the scaling, and a most deceptive appearance, of a Scincoid, 
and has therefore been placed in the latter group, to which it 


A. 13. 



Tails of (A) Gymnophthahmts quadrilineatus and (B) Ophisaurus yracilu, 
with reproduced terminal portion. 

bears, however, not the slightest affinity. Now, the character of 
the reproduced tail, with which I was not acquainted when I 
arrived at tny conclusions respecting the affinities of this genus 
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with Heterodactylus^ affords a striking confirmation of the correct- 
ness of these conclusions. As may be seen from the drawing 
(fig. A, p. 352), the scaling of the reproduced tail of Gymnoph- 
thalmus is that of a lleterodactylus or Cercosanrine Teioid. 

Another example (see fig. B, p. 352) is afforded by the tail of 
Op/imtur US (Pseudopus), a genus which 1 have, following Cope, placed 
in the same family as the Slow- worm (Anyuis), Here we have a 
Lizard with verticillate scales, the tail of which, when reproduced, 
assumes the cycloid scaling of its Diploglussine aud, no doubt 
ancestral, allies. 

According to the taxonomic arrangement of all the older and of 
many modern authors, such tails as are represented in the above 
figures exhibit, on the same individual, a * chasse-croisd ’ of the 
characters of two primary divisions, viz. the “ Cyclosaura** (normal 
tail of Ophisaurus and reproduced tail of Gymnophthalmus) and the 

Geissosaura ** (normal tail of Gymnophthalmus and reproduced 
tail of Ophisaurus), 

It will be useful in future to pay greater attention to the scaling 
of the renewed tails of Lizards, as it may, in some cases, afford a 
clue to the affinities of genera or species to one another. 


4. Note on the Sternal Gland of Dideiphys dimidlata. 
By Fhank E. Beddakd, M.A., Prosector to the Society. 

[Received June 5, 1888.] 

At a recent meeting of this Society (see P. Z. S. 1887, p. 527) 
I described the external appearance and the minute structure of a 
peculiar gland in Myrmecobius, situated just above the anterior end of 
the sternum. 

1 have now to record the presence of a gland occupying a similar 
position in another Marsupial, viz. Dideiphys dimidiata (Wagner), 
Mr. I'homas has directed my attention to the presence of this gland 
and requested me to report upon its minute structure. 

One of the drawings w^hich I now exhibit (fig. 1, p. 354) 
represents the head and anterior region of Dideiphys dimidiata and 
shows the position of the sternal gland. 

The second drawing (fig. 2) represents the gland magnified more 
highly. 

The integument in this region appears to the naked eye to be 
entirely devoid of hairs, and the skin is furrowed in various directions. 
The latter figure may be compared with fig. 2 of my paper upon the 
sternal gland of Myrmecobius (li^AJL.^, 1887, p. 528). The orifices 
of the glands upon the exterior are by no means so plain as in Myrme- 
cobius. It is of course possible that the afipearauce of the glandular 
patch in Dideiphys owes its difference from the appearance of the 
corresponding structure in Dideiphys to the state of contraction of 
the skin — caused by the alcohol in which the animal was preserved. 

In Myrmecobius the glandular patch upon the integument had a 
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smooth appearance and the mouths of the glands were widely 
dilated. 

In Didelphys the skin in this region of the body was much 

Fisr. 1. 
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condition of the integument in Didelphya ; and I cannot find any 
reasons for believing that the integumental glands, which will shortly 
be described, are any smaller in Didelphys than in Mynnecobius, 

Apart, however, from the question as to whether the external 
appearance of the glanilular patch in Myrmecobius is really diifereut 
from that of Diddphys dimidiata, there is a close agreement between 
the two species in the microscopic structure of the gland. The 
sternal gland of Myrmecobius is a complex structure. The e()idermis 
in this region is greatly thickened and contains numerous sudoriferous 
glands grouped together into oval masses. Beneath the dermis is a 
large compound gland the structure of which resembles the sudori- 
parous glands. 

In JHdelphys diniidiata the elements entering into the formation 
of the glandular patch are precisely the same as in Myrmecobius. 
As in that species, there are a few hairs scattered over the surface of 
the gland which are too small and too few to be recognized by the 
naked eye. The same groups of modified sudoriparous glands as those 
which 1 termed sudorijiarous folliclcN in MyrmecohiusoccMX in Didelphys 
dimidiata. And, finally, underneath the dermis isacornpound tubular 
gland which, however, appears to be relatively smaller than in 
Myrmecobius. 

To describe these various glandular structures more iii detail is 
unnecessary, as such a description would be a mere repetition of the 
greater part of my pa[»er upon Myrmecobius. 

It is interesting to find that there exists in both these genera, 
which are not in other respects very nearly related, a glandular 
appiiratus having the same anatomical relations and the same 
minute structure \ 

5. Note oil a iic^v Gregariiie. 

By Frank E. Beddard, M.A., Prosector to the Society. 

[Koctnved June 5, 1888.J 

The Gregarine described in the present note was found in a 
Perichreta which has recently been sent to me from New^ Zealand by 
Mr. W. W. Smith. This species occurred in the vesicuhe seminales 
and in the body-cavity, and is a large Gregarine, reaching a length of 
lJ-2 inillirn. I observed three stages in the development of this 
parasite, which I cannot identify with any described form. 

The smallest examples that i observed were about the same size 
as the common Monocystis lumbrici, but of a different form, which 
is illustrated in the accompanying woodcut. The body is globular, 
and furnished with one or two slender processes usually of greater 
lengtii ; they are placed (if there are two) one at each end of the 
body, so that the Gregarine has the appearance of a bead strung 
upon a thread. I only observed individuals of this stage in the 
vesiculae seminales. The body-cavity of the Perichata was crowded 

» P.Z.S. 1887, p. 627. 
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with individuals of the next stage ; this is characterized by its larger 
size and rather more complicated structure. The general form of 
the body is, however, the same. The drawing (p. 357) illustrates 
this stage, as well as the encysted condition to be presently described. 
The upper part of the figure represents an individual of tlie second 
stage ; the lower part illustrates the encysted condition, in which 
the whole Gregarine is enclosed by a cyst which is limited in the 
figure to the lower process. 

In the second stage the body is limited externally by a clear mem- 
brane of some thickness, which is probably the cuticle ; the coarse 
granules which fill the interior of the parasite are sometimes restricted 
to the globular part of the body, and are sometimes also found in 
one or both of the slender processes. These differences are, however, 
probably due to movements in the protoplasm of the living (iregarine, 
which has been arrested at various intervals. The surface of the 
two processes, and probably of the whole body, is covered with deli- 
cate fibres, which generally run obliquely to the long axis of the 
process, as is shown in the diagram (5). Careful focusing shows 
these fibres to be quite superficial, and they are therefore j)robahly 
cuticular. During this stage, and also in the earlier stages, the 
Gregarine multiplies by transverse fission — a process rare among the 
Gregarinida \ 

The extremity of one of the processes becomes swollen and filled 
with the granules of the entoplasm. Tills swelling increases in size 
until it equals the body of the parent ; a process grows out from the 
end opposite to that by which it is attached to the parent ; these two 
then probably separate. 

In the third stage the body of the parasite is covered externally 
with a remarkable cyst. Individuals in the encysted condition were 
only met with in the substance of the vesiculae seminales of the 
Pericficeta. 

The structure of the cyst-membrane is illustrated in the lower half 
of the drawing (c). It is of great thickness upon tlie one or two 
processes into which the body of the Gregarine is prolonged ; it is, 
however, much thinner upon the spherical region of the body. The 
main mass of the cyst has a fibrous appearance, and imbedded in it 
are numerous bodies which I cannot but regard as nuclei; these 
latter were evident in transverse sections, as well as in glycerine pre- 
parations of the entire parasite. The presence of nuclei in the cyst 
leads me to infer tliat the latter is not (at any rate entirely) formed 
by the parasite ; the fibrous portion of the cyst, on the other hand, 
looks as if it were an hypertrophied condition of the fibroid invest- 
ment found in the free living parasites of the coelom described above 
as stage 2. 

In some of the encysted parasites there was a single large nucleus 
(a ) ; in others a large number of smaller nuclei ; this condition is no 
doubt preliminary to sporulation. Karyokinetic figures were observed 
in the dividing nuclei. 

* Figured by Ruschhaupt (Jen. Zeitsohr. 1885, Taf. xxii. fig. 13) in 
cystis porreota. 
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Gregarine from botly-cavil.y of Perivluetu nova-'sHandifS. 
a, nucleus ; process of body showing oblique Htriation of cutirlo ; r, posterior 
process ot body to show the outer cyst-iuenibrane enclosing nuclei. 

The drawing is a compound one ; the middle part of the body and the upper 
process represent a tVoe (uneiicysted) individual ; the lower process that 
of an encysted individual. 

Proc. ZooL. Soc. — 1888, No. XXV. 
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I regret to have no further stages in the life-history of this Grega- 
rine ; I have not yet seen any evidence of sporulation, except in the 
division of the nucleus. I propose, however, to publish a fuller 
description later, when I may perhaps have succeeded in discovering 
the formation of spores. 

I think it is clear that this organism is a Sporoeoon^ and that it 
belongs to the Gregarinidee ; I refer it to the true Gregarines on 
account of its general form, the nature of the granules in the pro- 
toplasm, &c. But the cyst is quite unlike anything that has been 
recorded in a Gregarine On the other hand, in the Myxosporidia 
cysts are met with which are nucleated, and probably therefore 
formed pathologically by the tissues in which the parasite lives. 


June 19, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

A letter was read addressed to the President by Dr. Emin Pasha, 
dated Tunguru Island (Lake Albert), October 31st, 1887, announcing 
the despatch of further collections of natural-history objt*cts, and 
promising for the Society some notes on European migratory birds 
observed in that country. 


The following extract from a letter addressed by Mr. E. L. Layard, 
F.Z.S., H.B.M. Consul at Noum^, New Caledonia, to Mr. J. 
Fonsonby, F.Z.S., concerning the distribution of some Land-shells 
of the genus Stenogyra, was read : — 

Mr. Garrett’s remarks (P. Z. S. 1887, p. 185) on the distribution 
of Stenogyra tuckeri remind me to tell you tlmt he wished me to 
communicate to the Zoological Society the fact that the \\'>st-Indian 
species, S, octona, has suddenly turned up liere iu thousands ; how 
introduced none can tell. They are on a coffee-estate at Kanala on 
the East Coast, about halfway to the north end of the island. I 
have made inquiries, and cannot learn that Mons. Evain (presumably 
the planter) ever had any seed colfee from the West Indies. All he 
planted came from Bourbon, and it would be interesting to find out 
whether the species has appeared there also. Mons. Evain’s nephew, 
who collects shells, found it here, and gave it to me as a fine example 
of S, aouverhiei^ our native species. 1 recognized it at once ; but he 
was much astonished on being shown what it was. He says it is in 
thousands. Garrett said that this fact might throw light on the 
distribution of the other species. I have alw^ays maintained that 
there was no difference between 8 . aouverbiei^ 8 , artemia^ 8 . tuckeri^ 

^ Waldenburg (Arch. Path. Anat. 1862) speaks of a cyst-membrane in 

certain Gregarines of the Earthworm. Butschli, however (Bronn^s *Thierreich,' 
Protozoa, p. 536, note) is disinclined to believe in Waldenbura^s statement. It 
may be that Waldenburg has found cysts in LrnnJbrioua like those of Perichata 
described here. 
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and the Ceylon species. 1 suppose S. octona will soon get down 
here ; I am on the watch for it.” 


Prof. Bell exhibited and made remarks on a specimen of Oerian- 
thus membranaceus in its tube ; this fine example bad been obtained 
by Mr. John Murray at a def)th of 7 1 fathoms in Loch Etive. 


Mr. Tegetmeier exhibited and made remarks on the feet of an 
Australian Rabbit, supposed to have acquired arboreal habits, and 
made some observations on the change of habits of this Rodent 
since its introduction into Australia. 


Mr. J. B. Sutton, F.Z.S., read a paper on some abnormalities 
occurring among animals recently living in the Society* s Gardens* 


The following papers were read ; — 


1. On the Poison-Organs of Trackinus. By W. Newton 
Pakker, F.Z.S., Professor of Biology in the University 
College of S. Wales and Monmouthshire. 

[Received June 2, 1888.] 


(Plate XVII.) 

Although it is well recognized that the British Weevers (Trachinus 
draco and T, vipera) are poisonous, most ichthyologists express doubt 
as to the existence of any specific glands in connexion with the 
stinging-apparatus, some even denying altogether the presence of 

such glands. i t *n 

Before passing on to a description of my own observations, x will 
briefly refer to those of former investigators whose works I have had 
an opportunity of consulting. It must, however, be noted first th^ 
in both species of Weever the anterior dorsal fin is pronded with 
live or six strong and grooved spines, the second and third of which 
are the longest ; and a still larger spine is present upon the circular 
bone, extending backwards, and projecting freely for a short distrace 
posteriorly. All these spines are enclosed in a sheath of connective 
tissue, and their apices are sharply pointed ; in transverse section 
they have aomewhat the form of the letter T, the base of the T 
being anterior in the case of the dorsal, external in the caae of the 

“^TlSuAlhnaii (1)* accurately described and figured the oper- 
cular spine of T. vipera. But he con d 

small pulpy masa in each of the conical cavities, at the base of the 
spine, which he thought might possibly be of a glandular nature, 
» The numbers in biwkete refer to the Itot of works at the end of this paper. 
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and he simply conjectures that the seat of the virus is in the pulpy 
sheath of the spine.*’ 

The most important observations on the subject which have been 
made by any English naturalist are undoubtedly those of Byerley (3), 
which appeared in 1849, but which have not been credited by many 
subsequent authors. 

Byerley correctly describes and figures transverse sections of the 
opercular and dorsal spines, as well as the position of the glands in 
connexion with them. In examining the microscopic structure of 
the glands, he simply scraped a portion out of its groove with a 
needle and mounted it in water, so that it is not to be wondered at 
that in this respect his conclusions are far from accurate ; the “ tubes,” 

sacculi,” and “ follicles” which he describes are quite imaginary. 
He was unable to make out any duct, and mentions that the integu- 
ment completely covers even the points of the spines in a normal 
condition, but that they are rarely seen thus, as they usually 
protrude for some distance from their loose sheaths. His explana- 
tion of the manner in which the secretion is injected into the wound 
is that when the spine is driven some distance forcibly into the 
flesh, the integument which covers it yields to the pressure of the 
wounded parts, and is thus thrust downwards towards the base 
of the spine. In this way the gland must be squeezed with some 
violence, and its contents pass along the grooves of the spine into 
the wound. This unsatisfactory account of the structure of the 
glands led Gunther (13) to doubt the accuracy of Byerley* s con- 
clusions, and to consider that the substance which he took for a 
gland was simply ** the poisonous fluid itself, coagulated or hardened 
by the action of the spirits in which the specimen had been pre- 
served.” Gunther, moreover, states elsewhere (11) that ** no special 
poison-organ has been found in these fishes, but there is no doubt that 
the mucous secretion in the vicinity of the spines has poisonous pro- 
perties.” (Comp, also 12.) 

Day (9) also states that nothing certain is known, either as to the 
seat of the poison or the manner of its ejection, and mentions that 

it has been surmised that the virus is a secretion or excretion from 
the mucous surface of the loose skin which covers the spines.” 

Conch (.5) describes * * the skill and precision with which the for- 
midable spine of the neck (of T, draco) is directed to an object of 
fear,” and, without mentioning Byerley at all, states that the spines 
of the dorsal fin have also been au object of dread ; but in these cases 
the wound is only accidental, and the fish does not employ them for 
any purpose of injury or defence.” He also states that “ it is certain 
that no exudation or discharge of a poisonous fluid proceeds from 
this projecting (opercular) spine.” 

Yarrell (22) quotes Couch, and mentions that the Weever “ strikes 
with great force either upwards or sideways. Pennant states that 
he has seen it direct its blows with as much judgment as a fighting 
cock.” 

Macalister (16) simply states that the "Weever *^is commonly 
thought to inflict poisonous wounds;** and Seeley (18) speaks of the 
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opercular spine as an offensive weapon/* while Saville Kent (15) 
makes similar statements to those of Gunther and Day. 

Turning now to observers in other countries, I find that Cuvier 
(6, 7, & 8) and Bleeker (2; quoted by Dr. Gunther, 13) not 
only deny the existence of a gland, but even state that it is a mis- 
take to suppose that the Weevers are poisonous at all. Cuvier, 
moreover, mentions the dorsal spines only. And as recently as 
1886, Ty bring (19) has made the following statement: — “In the 
Norwegian waters there are no poisonous fishes, but it is well known 
that the sting-bull [a local name for the Greater Weever, see Day, 
9], may be dangerous if one happens to run the pointed dorsal fin 
into the finger, or any other part of the body.” 

Canestrini (4) gives a brief reference to Byerley’s paper, and 
acknowledges his conclusions. 

In Wiedersheim’s ‘ Lehrbuch d. vergl. Anatornie *(20) the following 
passage occurs in the chapter on the integument (p. 20) : — “ Weiter 
gehort dahin die unter der Stacheln der Riickonflosse von Trachinus 
liegende Giftdriise. Sie ruht jederseits auf dern Grund vom sack- 
ariigeu Ilaut-Einstiilpungen, wahrend ihre Ansfulirunsgtinge im 
Bereich der Stacheln liegen.** (See also 21.) I am unable to state on 
whose authority this statement is made, as Professor Wiedersheim can- 
not at present lay his hands on the paper from which the passage was 
abstracted. But it will be noticed that no mention is made of the 
opercular poison-organ ; and that the description of the glands of the 
dorsal spines differs considerably from my own observations. 

Before sending in the present paper for publication, a reference 
w'as given me by Professor Iluhrecht to a w^ork by Gressin (11), 
and I much regret that I have been unable to obtain a copy, especi- 
ally as from its title it is probably an important contribution to the 
subject. But as apparently this work is not known to most English 
ichthyologists, I have been advised to publish my own observations 
independently. 

Structure of the Poison-Apparatus. 

Opercular Organs . — The form of the opercular spine and its rela- 
tion to the bony operculum are shown in the accompanying drawing 
(fig. 1, p. 362). A deep groove {gr) runs along both upper and under 
surfaces right to the apex ; and where the base of the spine joins the 
operculum the grooves are continued forwards for a short distance 
into small conical cavities ( 2 ), entirely surrounded by bone. Fig. 2 
represents the third dorsal spine, which is slightly stouter than the 
others ; the grooves here also extend from base to apex. 

Both figs. 1 and 2 are taken from T. draco \ the other figures 
(Plate XVII.) refer to T, vipera. I find there is no important 
difference between the two species as regards the structure ot the 
apparatus, and have chosen the smaller species for histological exami- 
nation, as it requires less decalcification and is more convenient for 
preparation. 

‘ I am indebted to Mr. J. J. Neale of Cardiff for a fresh specimen of this fish. 
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In both species distinct glands are present in the grooves of the 
opercular and dorsal spines, and in the former they are very large, 
extending a considerable distance both above and below the spine, 
along the greater part of its length. The glands consist of rela-^ 
lively enormous granular nucleated cells, the structure of which is 
apparently similar in both species. 

Plate XVII. fig. 1, taken from a transparent preparation, shows the 
general form and relations of the opercular glands. Anteriorly both 
dorsal and ventral portions project into the bony cavities already de- 
scribed as being present at the junction of spine and bony operculum. 
From this region each gland broadens out to form a large anterior 



Fig. 1. External view of the left opercular bone and its spine. 

-rig. 2. Side view of the third dorsal spine. 

ar. Articulation of opercular bone with hyumandibular. gr. Groove in spine 
op. Opercular bone. op,8. Opercular spine, -sr. Conical oaviti^ in 
opercular bone, continuous with the grooves of the spine. 


lobe, which in its widest pait consists roughly of about nine or ten 
irregular rows of cells. About halfway along the spine the anterior 
lobe gradually narrows, and ends a short disUiice from the pro- 
jecting apex of the spine. 

In Plate Xyil. fig. 2 a surface view of the apex of the spine is 
shown, indicating the manner in which it usually projects from its 
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sheath, and the two points (a?, o') at which the glands are connected 
with the epidermis. It will thus be seen that the end of the spine 
somewhat resembles in its arrangement a hypodermic syringe. 

In order to make out the more detailed structure of the various 
parts, serial sections were taken of both o[)orcuhir and dorsal organs 
in various planes. The specimens were decalcified, stained with 
borax-carmine, imbedded and mounted in the usual way. 

A transverse section through the line a-h in fig. 1 is represented 
in fig. 4. The spine (op.s.) in this region broadens out on both 
sides of the grooves, w'hich are thus narrower here than they are 
more posteriorly ; the dorsal and ventral glands (^/.), enclosed in 
their thin membranous capsules (cp.), are seen projecting into them. 
The capsule proper is surrounded by a mass of dermal connective- 
tissue (c./.), except where it projects into the groove of the spine : the 
epidermis (ep.) is seen covering the connective-tissue layer externally. 
No special muscles are present in connexion with the glands : the 
fibres shown in fig. 6, inserted into a slight ridge of the spine, be- 
long to one of the opercular muscles. 

The glands, which contain no lumen, consist of a number of 
very large rounded or irregular cells ; their contents are granular 
and in most of them one or more distinct nuclei can be seen, many 
of which show indications of recent division. Around the edges of 
the glands smaller — probably immature — cells are present here 
and there in tran8^erse sections through this region. The cell- 
boundaries cannot everywhere be clearly made out, and 1 am inclined 
to think that in the discharge of their secretion the cells simphj burst, 
their contents passing along the grooves amongst the other cells to the 
exterior. 

With the exception of the smaller number of cells and the differ- 
ent form of the spine, the structure of the posterior narrower part of 
the organ shows no important difference from the anterior enlarged 
part. Towards the narrow termination of the gland, however, 
shortly in front of the apex of the spine, in which region the cells 
are smaller, the connective-tissue lying between the gland and the 
epidermis thins out, and the cells of the epidermis and gland become 
continuous with one another (comp. figs. 3, o, 6, 7, ep,, c.t., x). 
Owing to the toughness of the decalcified spine and to the looseness 
of its connective-tissue sheath, it is exceedingly difficult to obtain 
satisfactory unbroken sections in this region, and I have not yet 
Succeeded in ascertaining with certainty the manner in which the 
secretion passes to the exterior, but am inclined to accept Byerley’s 
explanation. There can, however, be little doubt that the gland is 
developed as an epidermic involution, the tvhole of which gives rise 
to secretory^ cells, so that there is no marked differentiation into 
gland and duct. 

Dorsal Organs.— The arrangement here is precisely similar to that 
seen in the posterior narrow part of the opercular organ. There is an 
expanded part of the gland, which extends along both grooves of 
each dorsal spine, showing not more than three or four cells in a 
single transverse section through the broadest part. A connexion 
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With the epidermis a short distance below the apex can here also be 
made out. 

Fig. 8 represents a transverse section through the first and 
second dorsal spines. The first being shorter than the second, it is 
cut through at a relRti\ely different level. 

So far as I am aware, there is only a single other case in which 
the presence of an integumentary gland v\hich gives rise to a definite 
secretion has been distinctly proved amongst fishes : I refer to the 
gland of the clasper {ylandula pterygopodii) of male Elasinobranchs’- 
But from the similarity in many points between the general arrange- 
ment of the poison-organs in Trachinm with those of Thalasao- 
phrync '^ and Synanceia^y as described by Dr. (liinthcr, I cannot help 
thinking that a careful histological examination of the “ poison- 
bags ” of these fishes might prove the existence of gland-cells in 
them also. A number of other fishes, which are said to be poisonous, 
might likewise repay further examination. 

It would he exceedingly interesting to ascertain the nature of the 
poison of I'racJiinus and to obtain more facts as to its effects. An 
account of an experiment which Prof. Allman made upon himself 
is gi>en in the paper already quoted (1). He stung himself in the 
thumb with the opercular spine of a 1\ vipera, and found that it 
caused most e.xcruciating pain which lasted about an hour and a 
half, as well as swelling and iiiflammiiition of the thumb and hand. 
The sw elling lasted for some days, but the pain on pressure continued 
for more than a week. Sir William Jardine (10) (juotes a Dr. 
Parnell as saying that the sting gives rise to a ** painful wound, 
which causes the parts to swell and almost immediately to assume a 
dark-brown appearance wrhich remains for 4 to 6 hours.’* Couch 
(5) mentions that “ there are instances where, within a few minutes, 
the pain has extended from the hand as high as the shoulder and 
states that the danger is not wholly removed after the fisli is dead ; 
on this account it is provided by law in some places that the spines 
shall be removed before the fish is offered for sale in the market. 
Allman, however, found that inoculation from a fish about 24 hours 
dead only caused a slight smarting, Byerley (3) describes the 
erection of the dorsal spines and operculum, and with regard to the 
effects of the poison gives the following details : — The acute pain 
caused by the punctures is stated to last usually four or five hours, 
and to leave the parts in a numb and tender state for some time 
afterwards. In some cases acute iufiammation follows, causing 
sloughing or mortifying of the parts around the puncture, and even 

^ See Petri, Zeitschrift f. wisH. Zoologie, Bd. xxx. Brock has described 
some gland-like cells in the curious dendritic appendage which is situated 
behind the urinogeniial papilla of Flotosus angudla,rUs (Zeitschrift f. wiss. 
Zoologie, 13d. xlv., 1887, p. Oomp. also B. von Lendenfeld, on the lumi- 

nous organs of Fishes, ‘ Challenger * Reports, vol, xxii. Appendix B. Seville Kent 
(1.5) states that and its allies are provided with poison -glands, but 

does not give his authority for tliis statement. 

® Trans. Zool. 8oc. vi. p. 437. • Fisohe d. Siidsee, i. p. 84, 
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giving rise to permanent stiffening of the part. In other cases, 
instead of a slough of this kind being produced, intense inflam- 
mation of the finger, hand, and even forearm may follow, the lym- 
phatic vessels becoming inflamed up to the arm-pit, the glands of 
which become enlarged and painful. Purulent matter is also often 
formed amongst the tissues, and the effects of the poison will some- 
times be felt for from three to five months in severe cases. 

Day (9) states that the swelling usually subsides in about 12 hours, 
but mentions one case in which a sailor was incapacitated from work 
for many weeks, and refers to Schmidt (17) as giving further details 
concerning the effects of the virus. 

Mention is also made of the physiological aspect of the question 
in the paragraph already referred to by Wiedersheim (20), where it is 
stated that “ Die Wirkung dcs Giftes, selbst auf gros^ere Thiere, ist 
eine starkc. Es aflicirt das centrale Nervensystem und das Ilerz 
(Convulsionen, Starrkrampf, Paralyse).” 

Additional evidence as to the effects produced by the sting of the 
Weever is given in many of the works already quoted, but much 
of this, like the accounts one hears from fishermen themselves, is 
not sufficiently authenticated to be of much value. Dr. Day states 
(9) that “ surgeons have found that olive-oil, to which a little opium 
has been added, is most efficacious as a cure.” 

2\ vipera is said to be much more venomous than T, draco ; but 
this can probably be explained by the fact that the former has had 
more attention directed to it, owing to its habit of burying itself in 
the sand, when it is liable to be trodden upon by bathers ; whereas 
in the case of the Greater Weever the cases of poisoning are mostly 
confined to fishennen who have incautiously handled the fish when 
it has been brought up in the trawl. 
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EXPLANATtON OF PLATE XVII. 

All the figures refer to Tnwhinus vipera. 

Fig. 1. The whole of the opercular apparatus, drawn from a transi>aront prepa- 
ration mounted entire in Canada balsam. 

Fig. 2. The apex of the opercular spine, showing the manner in which it pro- 
jects beyond its sheath. 

Fig. 3. A slightly oblique longitudinal section, taken about through the line 
c-d in fig. 2. The epidermis has broken away, but the point at which 
the cells of the gland were continuous with it is shown at x. 

Fig. 4. Transverse section through the opercular apparatus taken through the 
line a-h in fig. 1. 

Fig. 6. Transverse section through the narrower part of the apparatus, near the 
apex of the spine. 

Fig. 6. The 20th section posterior to (that is, nearer the apex of the spine than) 
the last, passing through the region at which the involution of 
the epidermis occurs (x) ; the section is slightly oblique, and thus passes 
through the involution at differant leiels on either side. 

Fig. 7. The 6fch section pon^rior to the last, also passing through the epidermic 
involution. 

Fig. 8. Transverse section through the first and second dorsal spines and 
glands. The first spine being shorter than the second, the section 
cuts it nearer the apex, through its narrower portion. 

The sections were all drawn with the camera lucida to the same scale. 

LIST OF ABBREVIATIONS. 

ar. Articulation of opercular bone with hyomandibular. Av. Blood-vessel. 
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c.p. Capsule of gland, c.t. Connective tissue, df. Dorsal fin. d.8. Dorsal 
spine, ep. Epidermis, gl. Poison -gland, pr. Groove in spine, m. Opercular 
muscles, op. Opercular bone. op.m. Opercular membrane, op.s. Opercular 
spine, pff. Pigment-layer of skin. r. Outer ridge of opercular spine. 
Sheath of opercular spine, .r. Region at which the cells of the epidermis 
are continuous with those of the ghvnd. y. Space between the opercular spine 
and its sheath. 


2. On a Collection of Coleoptera from Korea (Tribes Geo- 
dcphaga, Lamellicornia, and Longicornia), made by 
Mr. J. H. Leech, F.Z.S. By H. W, Bates, F.R.S., 
F.Z.S., &c. 

[Received June 5, 1888.] 

During his recent entomological exploration of Japan and the 
neighbouring coasts of Eastern Asia, Mr. J, H. Leech paid a visit of 
six weeks* duration (May-June 1886) to the eastern side of the 
Korean peninsula, and was enabled, though his attention was chiefly 
occupied with Lepidoptera, to obtain a considerable collection of 
Coleopterous insects. His excursions were limited to the hilly 
country in the neighbourhood of Gensan, a district which appears 
never before to have been visited by an entomologist. Our know- 
ledge of tlie firoducts of Korea in this branch was previously con- 
fined to the western side of the country, where a small collection was 
made in 1883 aud 1884 by Dr. C. Gottsche, and another, somewhat 
more extensive, a little later, by Herr Otto llenz. The former was 
catalogued and described by Herr Kolbe in Wiegmann’s * Archiv 
fiir Naturgesch.’ in 1886 ; the latter by Ganglbauer in ‘Horae Soc. 
Entoin. liossicse,* vol. xx. (1886), and by Von Heyden in the same 
])erio(lical, vol. xxi. (1887). To the number of species thus recorded, 
viz. 286, Air. Leech, in the three groups here catalogued, has added 
about 60, making a total of 346, which is, of course, but a small 
fraction of the Coleopterous fauna of the country. It is welcome, 
however, as affording us for the first time a glimpse of the nature 
of the fauna aud of its relations to those of Japan and the regions 
of continental Asia to the north aud south. So far as it goes 
it points to an essential unity of the Coleopterous fauna with 
those of the Amur and Northern China, and at the same time a 
decided difference between the faunas of Korea and Japan, in the 
same Order of Insects. The difference is twofold — it consists, first, 
in a large proportion * of continental Palsearctic genera and species 
being found in Korea but not in Japan ; and, secondly, in the mix- 
ture of tropical forms, which is so well known a feature of temperate 
latitudes in Eastern Asia, being of a different nature in the two 
countries, for the proportion of these forms is decidedly less in Korea 
than in Japan, and consists of different genera as well as species. 

^ Of the 100 Korean species here catalogued, no fewer than 42 appear not to 
be found in Japan. Four of the 42 are tropical, not properly Palsearctic, 
forms. 



3G8 


MR. H. W. BATES ON 


[June 19» 


This seems to show that the source and perhaps the epoch of immi> 
gration of tropical forms have been different for the two countries. 
It is, however, too soon to generalize with confidence on these points, 
seeing that we at present know scarcely a tenth of the species of 
Coleoptera almost certainly existing in Korea. I put forward these 
considerations, suggested by the examination of a large portion of 
Mr. Leech’s acquisitions, chiefly to show that interesting problems 
lie before us in the fauna of this country, and that an attractive 
field lies open for future travellers and residents. 

Fam. CiCINDELIDiB. 

CiciNDELA CHiNENSis, De Geer, Ins. 4, t. 17. f. 23. 

Two examples, closely resembling the richly-coloured form pre- 
valent in Japan. 

CiciNDELA 6EMMATA, Faldcrmann, Mdm. Acad. Petrop. ii, 
(1835), p. 14, t. 3. f. 1 ; Kolbe, Archiv f. Naturgesch. Berlin, 
1886, p. 164, t. xi. f. 21. 

Taken abundantly at Gensan, and found also by Dr. Gottsche 
between Soul and Fusan. On the Amur it reoccurs as a rather 
well-marked variety. Faldermann described it from Mongolian 
specimens taken by Bung more than half a century ago. To Herr 
Kolbe belongs the credit of resuscitating this species, which had been 
by most authors suppressed as a synonym of G, sylvatica, from which 
it is very distinct. 

CiciNDELA KADDEi, Morawitz, Bull. Acad. Petrop. iv. p. 188 
(1862). 

Three examples, agreeing well with the above-cited description. 

CiciNDELA jAPANENsis, Cliaudoir, Bull. Mosc. 1863, i. p. 202. 

Many examples taken at Gensan. Common in Japan and on 
the Asiatic mainland as far south as the Yang-tsze. 

Fam. CARABIDiE. 

Carabus van-volxemi, Putzeys, Ann. Soc. £nt. Belg. xviii. 

p. 2. 

Gensan. One example only, differing from Japanese specimens 
in the fainter granulations of the interstices, and possibly indicating 
a distinct local variety. 

Carabus tuberculosus, Dejean, Sp. Gen. Col. v. p. 549. 

Gensan, one example. 

Carabus bilbergi, Mannerheim, Hummel’s Ess. vi. p. 25. 

One example, apparently an elongate variety of this s[>ecies. 

Coi’TOLABRUs sMARAGDiNus, Fischer, Ent. Buss. ii. p. 103. 

Two examples of a rich uniform golden-coppery colour, the apex 
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of the elytra sharply bideutate. It agrees in colour with the var. 
pyroclopua, Kraatz, hut seems to differ from it and from nil otlier 
varieties of the species by the distinct but short and dne tooth or 
spine near the sutural apex of each elytron. 

COPTOLABRUS LEECHT. 

C. gehinii {Fairmaire) quoad formam aimilis, aed valde differt 
elytris utrinqne triaeriatim breviter nigro-tuberculatis tuberculis- 
que {fere aicut in C. schrenckii, Motsch.) inter ae annulo tenui 
ova to concatenatia. Long, 37 millim, $ . 

Geiisan ; one female example. 

This magnificent species in general form resembles a Damaater, 
with the exception that the elytra are more ovate and convex, and 
quite simple at the apex. The colour of the upper surface is rich 
golden coppery, more brilliant (owing to the sparser sculpture) on 
the head and thorax than on the elytra, which latter are very closely 
rugulose-punctate, or more properly coarsely shagreened, the three 
rows of rather short oblong tubercles, and a row of much smaller 
ones between each pair and along the suture, being shining black. 
The head, with the neck, is long and narrow, the labrum strongly 
siniiated in the middle, the mandibles much elongated, and the 
surface somewhat faintly punctulate and rugulose. The thorax is 
narrow, at the apex not wider than the neck, moderately rounded in 
the middle, and constricted before the base, the hind angles being 
produced, but obtuse at their apices; the surface is faintly and irregu- 
larly transverse rugulose. The underside is violet-black and smooth ; 
the underside of the head and prothorax, sides of breast and abdomen, 
and the elytral epipleuree coppery violet. The legs, antennae, and 
palpi are black. 

ScAiiiTES SULCATUS, OHvier, Ent. iii. 36, p. 7, t. i. f. 11; Chau- 
doir, Monogr. Scaritidcs (1880), p. 80. 

One example, taken at Gensan, of this well-known Indian species. 

Chl^snius costiger, Chaudoir, Bull. Mosc. 18.56, iii. p, 258. 

Distributed throughout Eastern China, from north to south ; Japan 
and Formosa. 

CHLiENius viRGULiFER, Chaudoir, Mouogr. des Chleniens, p. 61. 

Also found throughout Eastern China. 

Chl^enius NiEviGER, Morawitz, Beitr. zur Kaferfaun. Ins. Jesso, 
p. 33, t. i. f. 16. 

North China and Japan. 

CHLiSNius uosPEs, Morawitz, 1. c. p. 32, t. i. f. 15. 

North China and Japan. 

Anisodactylus signatus, Illiger, Kaf. Preuss. i. 1 74. 

Found throughout Europe and Siberia and in Japan. It appears 
to be a common insect at Gensan. 
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Anisodactylus TRicxjspiDATOs, Morawitz, Beitr. Kaferf. Ins. 
JesBOy p. 66. 

Gensan, several examples. Also found in Japan. 

IIarpalus griseus, Panzer ; Dej. Sp. Gen. Col. iv. p. 251. 

A generally distributed species throughout Europe, Northern 
Asia, and Japan. 

Harpalus rugicollis, Motschulsky, Etud. Ent. 1860, p. 5. 

Found also in Japan. 

Harpalus, sp. inc. 

Gensan, one example. Species doubtful. 

Harpalus chalcentus. Bates, Trans. Ent. Soc. 1873, p. 263. 

North-eastern China to the Yang-tsze ; Japan. 

Harpalus crates, Bates, Trans. Ent. Soc. 1883, p. 239, note. 

One example. Found throughout Eastern China. 

Harpalus tardus, Panzer, Faun. Germ. Heft 37. f. 24. 

A common Palaearctic species, recorded as occurring throughout 
Europe and Asia as far east as Xulja. 

Two examples, not distinguishable from European specimens. 

Cyrtonotus NiTENs, Putzejs, Etud. s. les Amara, p. 234. 

Gensan ; apparently abundant. A widely distributed insect 
throughout Northern China and Japan. 

Bradyt'us brevipennis, Chaudoir, Bull. Mosc. 1844, iii. p. 446. 

Found also in Eastern Siberia. 

Triplogenius ingens, Morawitz, Beitr. Kaferf. Ins. Jesso, 
p. 54. 

Throughout Northern China and Japan. 

Lagarus aberrans, Morawitz, Bull. Ac. St. Petersb. 1863> 
p. 251. 

Also recorded from the Amur and Japan. 

Lagarus bulcitarsis, Morawitz, Bull. Ac. St. Petersb. 1863, 
p. 2.50. 

Found also in Manchuria and Japan. 

Lagarus nimbatus, Morawitz, Bull. Acad. St. P6tersb. 1863, 
p. 235. 

Also Japan. 

Omaseus rotundangulus, Morawitz, Bull. Ac. St. P6tersb. 
1863, p. 252. 

Also Japan and Eastern Siberia, 
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Omaseus fortis, Morawitz, Bull. Ac. St. P^tersb. 1863, p. 252. 
Also coast of Manchuria and Japan. 

Gensan ; three examples, agreeing with the Japanese form, but 
somewhat smaller in size. 

Dolichus flavicornis, Fabr. 

Taken in plenty at Gensan. A well-known South-European 
species, extending through Turkestan to Eastern Asia and Japan. 

Anchomenus (Limodromus) MAGNUS, Bates, Trans. Ent. Soc. 
1873, p. 278. 

Found also throughout Eastern China to the Yang-tsze, and in 
Japan. 

Pheropsophus jessoensis, Morawitz, Bull. Ac. St. Petersb. 
1863, p. 322. 

Gensan ; many examples, closely resembling the Japanese form. 
Drypta dentata, Rossi. 

Gensan; a single example, differing from West-European and 
British specimens only in the slightly finer punctuation of the elytra 
and the stronger dorsal furrow of the thorax. I do not find the 
species mentioned in Von Iley den’s Catalogue of the Coleoptera of 
Siberia (1881). 

Fam. CopRiDAS. 

Scarab^us sacer, Linn., var. pkregrinus, Kolbe, Archiv f. 
Naturgeschichte, 1886, p. 184, t. xi. f. 20. 

Mr. Leech obtained two examples of this insect, in this eastern 
extremity of its wide range. The Korean variety differs from the 
typical Mediterranean form chiefly in the dark-brown hair-fringes 
of the hind tibim. The species has not hitherto been found in Japan. 

CoPRis OCHUS, Motschulsky, Etud. Eutom. 1860, p. 13. 

A common insect in Japan. 

CoPRis TRIPARTITA, Waterhousc, Trans. Ent. Soc. 18/5, p. 74. 
Found also in Japan. 

Onthophagus rugulosus. Von Heyden, Beut^ch. ent. Zeits. 
1880, p. 289. 

Described from examples from the neighbourhood of Peking. 
Mr. Leech obtained a fair series of both sexes at Gensan. 

Onthophagus lenzii, Ilarold, Abhandl. nat. Ver. Bremen, ir. 
1875, p. 290. 

Also found in Japan. 

Onthophagus fodiens, Waterhouse, Trans. Ent. Soc. 1875, 
p- 75. 

Also a Japanese insect. 
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Onthophagus solivaous, Von Heyden, Deutsch. ent. Zeits. 

1886, p. 290. 

Von Heyden described the male only, from Peking. Mr. Leech’s 
two examples, females, agree very well with the description, but they 
are smaller (8 J millim., Von Heyden gives 10 millirn.) ; the head has 
two sharply raised and slightly arcuated carin® ; in the male the 
occiput has a short horn. 

Onthophagus ? 

A single example ; indeterminable. 

Oniticellus PUANiEoiDES, Wcstwood, in Royle’s Himalaya, 
Entom. p. .55, t. 9. f. 3. 

The Korean differs from the Japanese form in the transverse 
posterior ridge of the thorax, in fully-developed males, being de- 
pressed and crossed by a groove. In this feature they approach the 
North- Indian type-form more nearly than does the Japanese 
variety, in which the elevation described is triangularly elevated in 
the middle. 

Fam. Aphodiid^. 

Aphodius apicalis, Harold, Berl. ent. Zeits. 1861, p. 96. 

Found also, widely distributed, in Japan. 

Aphodius sordious, Fabr. Syst. Ent. i. p. 16. 

A species distributed throughout the entire Paloearctic region from 
Western Europe (including Britain) to Manchuria and North-eastern 
China, and extending to Japan, according to Waterhouse, in the 
variety A-punctatus. Korean examples do not differ from West- 
European specimens with which I have compared them. 

Aphodius urostigma, Harold, Berl. ent. Zeits. 1862, p, 1/0; 
id. Mittheil. Miinch. 1880, p. 156. 

Found also in Java, Ceylon, and Annam. From the last-named 
locality M. Fleutiaux has sent me a series of 8[)ecimens under the 
name of A, pallidicornis (Walker), but they agree better with 
A, urostigma as defined by Von Harold. The pygidium is un- 
covered and clothed with hairs, a peculiarity not noticed by the 
describer. 

Fam. Melolonthid^e. 

Hoplia rufipes, Hotschulsky, in Schrenck’s Reise, p. 133, t. 9. 
f. 4 ; Kraatz, Deutsch. ent. Zeits. 1879, p. 232. 

A large series of exampleli taken at Gensan, nearly all obscure 
and uniform in the colour of the scales of the upper surface. The 
species occurs also on the Amur, and I have examples from the coast 
of Manchuria. 

Serica HERzi, V. Heyden, Hor. Soc*£nt. Rossicse, xxi. (1887), 
p. 264. 

Two examples taken at Fusan. 
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Apogonia cuprroviridis, Kolbe, Archiv f. Naturgesch. 1866, 
p. 193. 

Gensan ; four examples. 

The species (if 1 hare determined it aright) differs from A.splen-- 
dida (Boh.) of Japan and China in the more arcuated outline of the 
clypeus, which describes the segment of a circle, not flattened as in 
A, splendida^ and in the sides of the elytra at their widest part 
having only two instead of four smooth interstices. 

Lachnostkrna dtompiialia. 

L. parallelee (Motsc/i.) affinis et simillima, sed differt pyyidio S 
valde conveccoy ante apicem bicalloso. Long. 20 mtllim, 

Fusan ; two examples, S • 

Similar to the common Japanese and Chinese L. parallela 
(Motsch.) ; of similar elongate oblong form, shining black colour, and 
strong but separated punctuation of the head and thorax. The 
males, however, differ greatly : in L. parallela the pygidium is 
simply ami moderately convex, and the apical ventral segment 
transversely convex ; in L. diomphalia the pygidium is higihhous a 
little hi fore the apex, with a strong marginal groove, and the a]>ical 
ventral segment is large ami transversely tumid. 

Lvciinosterna morosa, Waterhouse, Trans. Ent. Soc. 1875, 

p. 101. 

Three examples, one black and two piceo-ciistaneous. 

Lachnostkrna ? 

A single example; undeterminable. 

IIoPLOSTERNUs jAPONicu.s Ilarold, Abhandl. nat. Ver. Bremen, 
iv. 1875, p. 291. 

One example only, a $ , having a longer sternal spine than 
Japanese specimens ; but as the latter vary considerably in the length 
of the spine, it is open to doubt whether the Korean insect is speci- 
fically distinct. 


Fam. Rctelid^. 

PiiYLLOPERTHA coNSPURCATA, llarold, Dcutsch. ent. Zeitschr. 

1878, p. 71. 

Takeii abundantly at Gensau. Also found in Japan. 

Anomaka rvfocvprka, Motschulsky, Etud. Entom. i860, p. 14 ; 
Harold, Deutsch. ent. Zeitsch. 1877, p. 350. 

All the very numerous examjdes taken by Mr. Leech differ from 
Japanese specimens in the rather stronger and closer punctuation of 
the upper surface of the body, the punctures on the elytra tending 
to coalesce into transverse rugse. The wide range of colour-vari- 
ation is similar in both forms, viz. — 1 (typical and the least 
numerous), coppery red ; 2, brassy-green in different shades ; 3, 
Proc. Zool. Soc.— 1888. No. XXVI. 26 
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brassy-green with tawny-red elytra glossed with green ; 4, cop- 
pery, with coppery-brown elytra ; 5, violet-brown ; and 6, nearly 
black. 

Anomala siKVERsi, V. Heydcn, Horse Soc. Ent. Eossicse, xxi. 
(1887), p. 266. 

Gensan and Fusan. Abundant also at Kiukiang on the Yang-tsze. 
A s}>ecies resembling much in colour and pilosity the Japanese' 
Phyllopertha octocostata, Biirm., which, according to Von Heyden, 
was taken by llerz also in Korea. 

Anomala testaceipes, Motschulsky, £tud. Entom. 1860, p. 14 ; 
Harold, Deutsch. ent. Zeitsch. 1877, p. 356. 

One examj)le only, of brassy-testaceous colour, taken at Gensan ; 
with elytral interstices much less opaque than in the Japanese form. 

Anomala orientalis, Waterhouse, Trans. Ent. Soc. 1875, 

p. 108. 

A good series of examples from Gensan, nearly all with uni- 
colorous elytra, one only dark coppery brown ; in other respects 
they do not differ 1‘rom the Japanese form. 

Anomala bubia, Ballion, Bull. Moscou, 1870, iv. p. 344. 

I refer with some hesitation a species, of which Mr. Leech took 
several examples at Gensan, to the above. They agree with the very 
insufficient description, if we may suppose that it was drawn up from 
an immature example in which the elytra are “testaceis, ceneo- 
micantibus.” The normal colour of the whole upper surface is ricli 
metallic green, in some examples having a more aeneous or golden- 
green tint. It is an oblong densely-sculptured species, and is closely 
allied to the Chinese A, aulax (Wiedm.), from which, in fact, it 
scarcely differs except in its smaller size (12-14 millim.), in the 
underside being wholly dark metallic, and in the absence of any 
traces of pale borders to the thorax and elytra. 

Anomala (Euchlora?) mongolica, Falderrnann, M6m. Acad. 
Pctrop. ii. 183.5, p. 379. 

Many examples taken at Gensan. Found also in Mongolia, on 
the Amur, and in Japan. The species is placed by all later authors 
in the genus or subgenus JEluchlvra ; but I can discover no single 
point of structure to distinguish it from the typical Anomalte {A. 
fritschii and allies), with which it agrees in the angularly dilated 
lower branch of the larger anterior tarsal claw in the male — a cha- 
racter. which separates the typical Anomala from Euchlora viridk 
and its immediate relatives. 

Anomala (Paraspilota) impicta. 

Elongato-ovata, glabra, ^avo-^testacea, mpra (maculis thoracis 
vagiafuscis exceptis) impicta antice auro^tineta, aubtus corpora 
medio, pedibua anienniaque plus minusve nigris,* clypeo lato et 
hretiy antice Idte truncate medio subsinuato^ marginibus alts 
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rejiexis : capite toto disperse punetulato ; thorace transverso^ 
a hasi usque ad apicem subrotundatim augmtato disperse punc^ 
tulatOy lateribus vage multi-impresso, marginibus reflexis medio 
basi imma^ginato piano , angulis posiicis valde ohtusis ; elytris 
punctato^striatis vix costatis^ interstitio 2do lato confuse 
punctato : pygidio fere Item ; pectore breviter sparsim puhes- 
centi. Spina sternalis gracilis^ elongata^ acuta. Unguis ex- 
teriore tarsorum 4 anticorum sat gracilis, fissus, d $ • Anlen- 
narum cluva utroque sexu elongata (in $ vix brevior), 
Pygidium versus apicem convexum; segmentum ventrale api- 
cal e breve, 

$ . Pygidium tequaliter modice convexum ; segmentum ventrale 
apicale elongatum. 

Long, 14-17 millim, 

Gensan ; many examples. 

Agrees with tlje seetion Spilota {sensu Dejean) in most of its 
characters, but peculiar in the form of its labrum, which is broader 
in the middle and pointed. This character may not prove of the 
importance it, seems when the labrum in all the Anomalce is more 
closely examined than it has hitherto been. Authors seem to have 
followed Erichson in giving it as indexed and emarginated. Such 
species as 1 have dissected prove not to be emarginated, but to be 
rather produced an<l rounded in the middle of the anterior margin. 
The indexion which oonunences nearly from the base is increased 
near the apex, giving the false appearance of emargination when viewed 
from above. 

Mimela splendkns, Gyll. in Schbnh. Syn. Ins. i. 3, App. 
p. 110; Burrn. llandb. d. Ent. iv. 2, p. oOd. 

Mimela gnschkevitschi, Motschulsky, Etud. Ent. 1857, p. 32. 

Mimela simplex. Bates, Proc. Zool. Soc. 1800, j). 345. 

A common insect in Japan and Northern Formosa. Mr. Leech 
obtained many examples at Gensan. 

Mimela fusania. 

M. chincusi (Kirby) proxime afUnis ; aureo- vel reneo-viridis apud 
latera testaceoAranslucenSf subtus (cum pedibus) tesfaceo- 
eenea^ fusco-cuprea vel Icete cuprea, fere nuda ; clypeo rugoso'- 
punctulaio, f rente et thorace disperse punctulatis hoc crebre 
minutissime punctulatOt tinea dorsali lateribusque vage impressis 
margine integro ; elytris sat grosse passim punctatis, cosiis 
ordinariis distinefis hevibus interstitio 2do lato ; pygidio sculp- 
turis curvatis discretis medio Iteviore, Long, 14-15 miV/tm. 

Fusan ; many examples. 

Exactly similar in form and sculpture to the form of M, ckinensis 
(Kir.) met with abundantly on the Lower Yang-tsze Kiang ; but 
diiTering constantly in its darker colour, the Chinese species being 
yellow-testaceous tinged with brassy. It cannot be Mimela lutei- 
pennUy Motsch., Peking, as that species is described as ** abdomine 
testaceo-villoso ” 


26 * 
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PoPiLiA INDIGONACEA, MotschuUky, Etud, Entom. 1853, p. 47. 

A few examples only were taken, at Gensan. Kolbe records it 
as found commonly by Dr. Gottsche on the western side of Korea. 
Originally described from examples taken near Peking. It is scarcely 
more than a local var. of P, eyanea^ Hope. 

POPILIA ATROCiERULEA, n. Sp. 

P. indigonacecB similis, sed convea^ior, ehjtris basi angnstioribus 
pygidioque albo - bifasciculato. Cfpruleseenti-nigray polita, 
thorace toto {disco posteriore subtilius) punctato ; elytris utrin- 
que prope basin hand pro/unde rugoso’/otieaiis, interstifAo 2do 
basi confuse multi punctato et rugoso^ versus apicem punctis 
multo paucioribus^ deinde usque nd callum humeralem sir Us 
punctulatis 4 mediocriter impressis ; pyyidio transversim {disco 
posteriore sparsius) punctulato-ruyoso; processu sternali breviore 
et ohtusiore ; corpore subtus nigro^ nitido. Long. 1 1-13 

Var. Elytris utrinqve macula magna triangulari (versus apicem plus 
minusve. extensa) fulvo-castanea, 

Gensan and Fusan ; a very large number of examples. 

The white pubescent spots of the pygidium distinguish this species 
from P. indigonacea and cyanea^ more conspicuously than the nar- 
rower base and more convex surface of the elytra. P. ceerulea 
(Bohem.) of Hong Kong (recurring in Formosa in numerous colour- 
varieties) is a much smaller insect (10| millim.), and distinguished 
by the very deep foveas near the base of the elytra, the much deeper 
striae, and the short and almost uniseriate puncture-row of the second 
interstice. 

Of the variety there are several examples (from Fusan) in Mr. 
Leeches collection ; others, with the castaneous spot clearer and larger, 
were taken by A. Adams, either in Korea or on the coast of Man- 
churia a little farther north. 

Von Heyden records P. adamas, Newm., from Korea ; but this is 
an Indian species, widely different from the above, having white 
pubescence, partly lying in a broad groove, on the sides of the thorax. 

PopiLiA BOGDANOwi, Ballion, Bull. Moscou, 1870, iv. p. 345. 

A small species (9-104 millim.), taken at Gensan ; agrees very 
well with the ahove-cited description. It is closely allied and similar 
to the Javan P. biguttata (Wiedm.), and like that species destitute 
of fovese near the base of the elytra. 

Adoretus TENuiMACUi.ATtJS, Waterhousc, Trans. Ent. Soc. 
1875, p. 112. 

Gensan. Common in Japan. 

Pam. CETONIIDiE. 

Glycyphana cupreola, Kraatz, Deutsch. ent. Zeitschr. 1879, 
p. 243 et seq, 

A series of examples from Gensan, differing little amongst them- 
selves inform, colour, or sculpture, though considerably in pubescence. 
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agree very closely with two male examples from the Amur, which 
I identify vsith G, viridiopaca var. cupreola of Kraatz described 
from the same locality. They all differ, in both sexes, from G. 
viridiopaca^ G. bemoni, and G, pilifera very strikingly in the shallow 
emargination of the thorax adjoining the scntellnrn. In colour they 
differ also from those species in being coppery with more or less of 
an aeneous tinge, more or less subopaque above and brilliant beneath ; 
the tarsi, and sometimes the tibiae, dark brassy green. An example 
from Fusan differs from those above described in being dark coppery 
brown above and deii^^cly hairy, the hairs short and erect on the 
thorax, longer and looser on the elytra. 

Glycyphana pilifera, Motschulsky, Etud. Entom. 1860, p. 15. 

Fusan. Common throughout Japan. 

The single Fusan specimen resembles the Yezo form in the dark 
colour of the four anterior tarsi; in all specimens from the southern 
islands of Japan which I have examined the tarsi of all the legs are 
rich coppery like the under surface of the body. 

Glycyphana jucunda, Faldermann, Mem. Acad. Petrop. ii. 
p. 386. 

The numerous examples are in a discoloured condition, and it is 
not })ossible to ascertain w'hether they belong to the North-China 
type-form or to the Japanese variety {G. jucunda var. argyrosticta). 

Glycyphana kuperi, Schaum, Tran.s. Ent. Soc. (3 ser.) v. 
p. 61), t. 8. f. 6. 

Gensan ; two examples. Found also on the Lower Yang-tsze. 

Glycyphana fclvistemma, Motschulsky, Schrenck’s lieise, 
Ins. p. 135. 

Gensan. Spread over Eastern Siberia, Northern China (to the 
Yang-tsze), and Japan. 

Cetonia SEULENSis, Kolbc, Archiv f. Naturgesch. 1886, p. 194, 
t. xi. f. 29. 

Gensan ; many examples of both sexes. The strong sinnation of 
the side of the thorax preceding a prominent hind angle, on which 
Herr Kolbe lays stress, is variable. I find scarcely anything, except 
the denser sculpture, to distinguish the species from C. brevitarsis, 
Lewis, and both so closely resemble the Europseo-Siberian C. mar- 
morata that they can scarcely be considered more than slight geo- 
graphical varieties of that species. The sides of the clypens are, 
as in (7, marmoraia^ scarcely elevated (not carinated as in C.florieola^ 
Hbst., and its subspecies). ’ The pygidium is extremely closely rugu- 
lose and not convex in either sex ; the abdomen is longitudinally 
concave in the male. 

Cetonia submarmorea, Burm. Handb. d. Ent. iii. p. 460. 

Gensan ; two examples. Common in Japan. 
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Trichius succinctus, Pallfts, Ic. Ins. p. 18, t. A. f. 19 ; Bur- 
xneister, Ilandb. d. Ent. iii. p. 758. 

A species of wide distribution in Eastern Siberia and extending 
to Japan. 

Fam. Prionid^e. 

Prionus insularis, Motschulsky, Etud. Entom. 1857, p. 36, 

1861, p. 21. 

A common species in North China and Japan. 

iEGOSOMA siNicuM, White, Cat. Long. Col. Brit. Mus. p. 30. 

Also found in Japan and North China. 

Fam. Cerambycidae. 

Spondylis buprestoides, Linn. Syst. Nat. xii. 2, p. 621. 

A widely distributed and well-known Palaearctic insect, from 
Western Europe to North China and Japan. 

Asemum punctulatum, Blessig, Hor. Soc. Ent. Ross. ix. p. 182. 

Two examples from Gensan, closely agreeing with a specimen with 
which I have compared them from the Amur, whence Blessig ob- 
tained the species. It appears to be peculiar to this part of Asia, 
but, like the other species of the genus, it is scarcely more tljan a 
local variety of the European A, striatum, 

Criocephalijs rxjsticus, Linn. Syst. Nat. xii. 2, p. 634. 

* Has a rauge precisely similar to that of Sjwndylis buprestoides. 

Distenia JAPONICA, Batcs, Ann. Mag. Nat. Hist. (4) xii. p. 1.55. 

Apheles gracilis, Blessig, /. c. 

Extends to the Amur and Japan. 

Lei’tura (Pioonia) GiBBicoLLis, Blessig, Ilor. Soc. Ent. Ross, 
ix. p. 258. 

Found also on the Amur and the coast of Manchuria. 

Leptura succeoanea, Lewis, Ann. Mag. Nat. Hist. (5) iv. 
p. 464. 

Found also in Japan. 

Leptura cincta, Fab. Syst, El. ii. p. 356. 

Ranges from Western Europe through Siberia to Korea, but 
apparently not extending to Japan. 

Leptura atra. Fab. Syst. Ent. p. 197. 

Range similar to that of L. cincta, 

Leptura (Stenura) arcuata. Panzer, Faun. Germ. 8. 12. 

Range same as the two preceding. 
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Callichroma BUNGiit Falderm. Mem. Ac. Petrop. 183.5, ii. 
p. 433, t. i), f. f>. 

A species, in its typical form with red thorax, confined to Northern 
China, Mongolia, and countries to the north and east. It has not been 
recorded from Japan. In Southern China a local var., entirely black, 
is found. 

PoLYzoNus fasciatus, Fabr. Sp. Ins. i. p. 232. 

Nearly the same range as the preceding. 

Clytus CAPRA, Gerinar, Ins. Sp. Nov. p. r»l8. 

Spread throughout the Palaearctic region from Western Europe 
through Siberia, but apparently not extending to Japan. 

CI..YTANTH17S PI.EBEJUS, Fabr. Sp. Ins. i. p. 243. 

Same range as the preceding. 

Farn. Lamiid.f:. 

Lamiomimits GOTTsciiEi, Kolbe, Archiv f. Naturgesch. IHSO, 
p. 224, t. xi. fig. 39. 

A genus, so far as at jiresent known, peculiar to Korea. Judging 
from the description 7/rtwnfl Ganglbauer (Ilor. Soc. Ent. 

Iloss. XX.), published about the same tunc as Kolbe’s, is probably 
the female. 

Lamia textoh, Linn. Syst. Nat. ed. x. p. 392. 

Found from Western Europe through Siberia to the Pacific ; but 
not yet recorded from Japan. 

Anopeophoha (Melanauster) chinensis, Forster, No\. Spec. 
Ins. 1771, p. 39. 

A common and well-known Chinese species, found also in Japan. 

Tiie genus Melanauster agrees with Anoplophora in all essential 
points of structure and the style of markings is fuiidanientally the 
same ; the only difference is the distinctly-formed tubercular pro- 
minence on the mesosternum in Melanauster^ which in Anoplophora 
exists only in a rudimentary state as a slight elevation. 

Mesosa myops, Dalm. in Schonh. Syn. Ins. i. 3, App. p. 168. 

A widely distributed Palsearclic species, ranging from Finland 
through Siberia to the Pacific coast. It appears to he represented 
in Japan by A/, japonica (Bates), and the single Korean example 
seems by its tawny yellow markings to be in some degree intermediate 
between the two. 

Mesosa hirsuta, Bates, Jouru. Linn. Soc., Zool. xviii. p, 244. 

A very distinct spe^fes, known at present only from Japan and 

Korea, 
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Maechotypa fuliginosa, Kolbe, Arcliiv f. Natnrgesch. 1886, 
p. 221, t. xi. f. 38. 

A northern representative of a tropical genus common to the Indian 
and African regions. It is possibly the Tylophorus wulfumi of Blessig 
(Hor. Soc. Ent. Ross. ix. p. 245, t. vii. f. 3), but the description 
does not fit in essential points. 

Agapanthia amurensis, Kraatz, Deutsch. ent. Zeitschr. 1876, 
p. 115. 

Found also on the Amur. 

Saperda gebleri, Falderm. Mem. Acad. Pctrop. ii. (1835) 
p. 434, t. 5. f. 6. 

Northern China and Korea. 

Oberea vittata, Blessig, Hor. Soc. Ent. Ross. ix. p. 255. 

Amur valley and Eastern Manchuria, according to Blessig. Mr. 
Leech met with male examples only at Gensan. 

Oberea marginella, Bates, Ann. Mag. Nat. Hist. (4) xii. 
(1873) p. 390. 

Found also in Japan. 


^ 3. On some new Species of Coleoptera from Kiu-Kiarig, 

China. By H. W. Bates, F.H.S. 

[ReceiTed June 9, 1888.] 

The following are descriptions of the new species of Cicindelidee 
and Carabidae contained in the first arrivals from Mr. Leech’s 
collector (Mr. Pratt), who is now exploring, entomologically, the 
valley of the Yang-tsze-Kiang. 

Cicindela lobipennis. 

C. ovipenni (Bates) affinis : differt, inter alia, elytrorum humeria 
latius rotundaiis, apice utrinque lobato-productis, Fusco-cuprea, 
opaca^ labro virgulaque transversa elytrorum discoidali fiams, 
lahro medio quadratim producto unidentato lateribus parum 
, sinuato : capita t hor ace latiore inter oculos concavo longU 
tudinaliter striato, occipite vermiculato-rugoso : thorace fere 
piano, quadratOy carina laterali verticaliter arcuata, toto 
vermicuhto-strigoso : elytris elongato-ovatis, lateribus acute 
carinatis, epipleuris latis intus obliquatis paullo ante apicem 
terminatis ibique margins suhiio depreaso, apice ipso producto, 
quasi lobato: palpis antennisque basi viridi-<Bneis. Prothordcis 
episterna undique undsdato^rugosa. Corpus subtus obscure viridi^^ 
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€Bneum ; pedes rufo^cuprei, tarsis viridi-aneis, Metasterni 
episterna brevissima. Long, 1 8 millim. 

Kiu-Kiang, one female example only. 

CarABUS (CoPTOLABRUs) AUGUSTUS. 

C. lafossei longior et minus convexus, thorace {violnceo) et elytris 
{obscure viridibus) splendidissime late igneo-cupreo margin<(tis. 
Caput angustum, nigrum^ postice parum rugulosum^ virldi-aura-- 
turn ; thorace elongato^ medio rotundato-dilatato nec angulato^ 
postice sicnt in C, lafossei sinuatim angustafo, disco violaaeo 
opaco subiiliter transversim undulato-striato : elytris valde 
elongato-ovatiSf dimidio hasali vix convexis^ apice bimucronatis, 
utrinque triseriatim iuberculatis, tuberculis magis ovatis nigris, 
interspatiis subtilissime alutaceis^ opacis et sparsirn minute tuber- 
culatiSf tuberculisgue paullo majoribus in seriebus fiexuosis 
quatuor ordinalis. Subtus, antennrt^ palpi et pedes chalybeo- 
ni^ra. . Tarsi ant id articulis tribus mediocriter dilatatis, 
subtus spongiosis. Long, 43-46 millim. 

Kiu-Kiang. Many examples. 

Var, C. IGNIMITELLA. — Paullo magis convexus^ thorace antxce et 
postice magis angustato {omnino igneo-cupreo cincto) elytrisgue 
nigris aurescenti-viridi margmatis, tuberculis angustioribus et 
convexioribus . Long, 40 millim, 

Fu-chau, Two examples. 

The very minute sculpture and opacity of the depressed parts of 
the elytra cause the shining black tubercles to stand out in more 
conspicuous relief than in L, lafossei and its var. aelestis, the 
minute irregular tubercles as well as the waved row (down each 
interstice between suture and lateral border) of rather longer tuber- 
cles being quite distinct from the ground-sculpture. The fiery 
metallic border of the thorax is furrowed with transverse rugae 
coarser than those of the opaque violet-coloured disk. 

Carabus kiukiangensis. 

C. fiduciario (Thoms,) proxime affiniSy elytris similiter punctato- 
atriaiis et utrinque tricatenatis, thoraceque ruguloso-punctulato, 
sed differt striarum interstitiis crassioribus catenarumque tuber- 
culis multo latioribus plemmque ovatis ; differt autem antennis 
d multo longiorihus (media elytra attingeniibus) articulisque 
quinto et sexto apice infra valde nodosis, Niger vix cenescens, 
parum nitidus, thorace quadrato-cordatOy ante medium valde 
rotundato et postice fortiter sinuatOy angulis posticis sicut in 
C. fiduciario obtuse productis ; tibiis anticis S $ if^las simpfi- 
cibus. Long. 32-33 millim, 

Kiu-Kiang, Yang-tsze. 

LeBIA COSLESTIS. 

Lata, mediocriter convexa, flavo-testaceay elytris suhviolaceo- 
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azureis, capite aupra (cum lahro mandihulis et palpis)^ antennis 
(articulo basali Jlavo except o), ahdomine apice^ genubue, tibiU 
apice et tarsia nigris : capite sparsissime punctulato, fronte 
utrinque vage rugato : thorace latissimo lateribus late explanati^ 
et rotundatis, loboque basali distincte producto^ vix perspicue 
sparsissime punctulato : elytris quadrato-ovatiSy apice simato^ 
truncatiSy angulis exterioribus valde rotundatiSy subtiliter punc- 
tulato^striaiisy interstitiis fere planis subtilissime sparsim 
punctulaiis. Long. 10-13 millim. S ? • 

Kiu-Kiang. Many examples. The lobes of the mentnm are 
furnished with narrow epilobes ; the species would therefore belong 
to Chaudoir’s group LampriadeSy but the very broad and strongly 
pectinated tarsal claws and all other characters are those of the 
typical Lebicd. The penultimate tarsal joint is bilobed or, at least, 
very deeply emarginated. 

LeBIA CHRYSOMYIA. 

Oblongo-ovatay rvfo-testaceay elytris aurescenti-viridibus : capite et 
thorace vagissirne sparse punctulato-rugosia : thorace transversOy 
lateribus late explanato-reflexis rotundatiSy postice pautlo 
angustatOy lobo basali breviter producto : elytris sat profunde 
punctulato-striatiSy interstitiis convexis subtilissime sparsim 
punclulatisy apice sinuatim truncatis extus rotundatis. Tarsi 
articulo quarto longe bilobatOy ungmbus mediocriter IntiSy denti-- 
culis sat longis 5-0. Subtus sparsim pilifero-punctuluta. 
Long. 9 millim. 

KiU'Kiang. Much resembles certain Mexican species of LoxopezUy 
a genus founded chiefly on the oblique position of the anterior tarsul 
joints of the male. The examples of L. chrysomyia appear to be 
females. 

Lebia caligata. 

Oblong o-ovaia, nigra, antennis, partibus oris, tibiis, tarsia ventreqne 
medio piceo-rufis, femoribus fiavis apice nigris : capite et 
thorace sat crebre punctatis hoc disco Iteviore et vage ruguloso : 
thorace mediocriter latoy lateribus minus explanaiis, rotundatis, 
postice rectiSy angulis posiicis rectisy lobo basali angustiore et 
longius producto : elytris prof unde striatis, striis vix perspicue 
crenulato-punctulatiSy interstitiis convexis sparse punctulatis. 
Tarsi articulo quarto breviter bilobatOy unguibus dilatatis, denti- 
culis parum elongatis 5-6. Subtus pilijero-punctata. Long. 9 
millim. 

Kiu Kiang. Allied, and similar, to the Japanese L. fusca and 
L. duplex, but differing essentially from both in sculpture, colour of 
the legs, and form of the thorax. 

Lebia xanthophana. 

Magna, fulvo^testacea, thorace disco infuscato, capite supra el infra 
prosternoque medio nigris, antennis et partibus oris rufth- 
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testaceis : cftpite sparse vage strigoso et punctulato : thorace 
minus transverse , subrotundato, antice magis quam entice angus- 
tato^ angulis posticis rectis sed apice obtusis, lateribus late 
explanato^refiexis ; dorso undulatim hand acute striguloso : 
elytris elongnto^oblongisy postice panllo latioribus^ apice arcu- 
atim truncatis, angulis acutis^ subproductis^ acute et profunde 
subpunctulato-striatis, interstitiis parum convexis sparsissime 
punctulatis, tertio punctis setiferis quatuor, octavo postice va/de 
dilatato et in dilatatione bistriato. Tarsi articulo quarto 
valde bilobato, unguibus latis 10-11 pectinatis* Venter setifero- 
punctulatus. Long, 14 millim, J . 

Kiu-Kiang. One example. 

COLPODES SUPERLITA. 

C. amoRnee {Chaud,) simillima^ sed differt elytris apice props 
suturam rotundatis anyuloque suturali hand dentato. Long. 
1 1 millim, 

Kiu-Kiang. Of similar elongated subdepressed form to the 
widely-distributed Asiatic C, anurna^ (Miami, (splendens, Moraw.), but 
differing in the form of the subiobular apt x of the elytroji, which in 
the latter is truncated near the suture, with dentate sutural angle, 
and, in C. superlita, simply rounded. The whole insect in both 
8[)ecies is ruddy testaceous, with the surface of the elytra (t. e, ex- 
cluding basal folds and epipleura;) brassy green. 


4. Report on a Collection of Echinodenns made at Tuticorin, 
Madras, by Mr. Edgar Tlmrston, C.M.Z.S., Superin- 
tendent, Government Central Museum, Madras, Ry 
Professor F. Jkituev Bell, M.A., Sec. R.M.S. 


[Received June 5, 1888.] 


As the Society did me, last year, the honour to publish a report 
on a collection of Echiuoderms from the Andaman Islands S 1 hope 
they will accept a notice of a collection from the opposite, or western, 
side of the Sea of Bengal. The specimens w’ere collected in the 
course of last year by my friend Mr. Edgar Thurston, C.M.Z.S,, 
who has presented a large number of them to the British Museum. 

Before proceeding to give a list of this well-prepared series of 
specimens, 1 may be allowed to remind the student of the recent 
appearance of a memoir on the Echinoderm fauna of the Island 
of Ceylon from which it is to be gathered that fifty-four species 
of Echinoderrns are known from Ceylon. Shortly after the distri- 
bution of that memoir, my respected correspondent, M. de Loriol, 
was kind enough to write aud tell me of four other species ot 
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Echinoids, all of which had been collected at Aripo by M. Alois 
Humbert, Of these four {Phyllacanthus annulifera, Temnopleurus 
reynaudi^ Clypeaster humilU^ and Laganum depr€ssum\ (7. kumiliB 
has been found by Mr. Thurston. 

Of the Echinoderms collected by Dr. John Anderson, F.R.S., in 
the Mergui Archipelago, reports on the Ophiiiroids by Prof. Martin 
Duncan, F.R.S., and on the Holothurians by myself have alone 
appeared as yet*; these, as well as the forthcoming reports by 
Dr. H. Carpenter and Mr. Sladen, should be consulted by the 
student who desires to make himself acquainted with the Echino- 
derm fauna of the Indian Ocean. 

I shall probably best serve the cause of brevity and clearness if I 
follow the arrangement of the Andaman Report, and give first a list 
of the species collected, and then some notes and descriptions of the 
new species. With regard to some of the Temnopluroid forms and 
a new Ophiuroid, apparently allied to Ilemieuryale^ I reserve an 
account till I can deal with them in monugraphical detail. As 
usual, there are a few Holothurians which cannot be at present 
satisfactorily determined. 


I. Crinoidea. 

1. Antedon palinata, Miill, I 3. Actinomotra parvicirra, Mull, 

2. reyiiaudi, Mull, | 


II. Asteroidea. 


^ 4. Echinaster purpureus, Gray, 
6. Linckia lawigata, Gmelin, 

6. Autherea peDbagoinila, Lamk. 

7. Oreaster hncki, Tte JU, 

8. superbuB, Mohim, 

9. thurstoni, ep. n. 


10. Asterina oepheus, M. Tr, 

11. Liudia hardwicUii, Gray, 

12. maculatn, M. Tr, * 

13. gp. (young). 

14. Aetropecten beinprichii, M, Tr. 

15. Bp. (young). 


III. Opbiuroidea. 


16. Pectinura gorgonia, M, Tr, 

17. intermedia, sp. nov. 

18. Ophioeoma erinaceus, M, Tr, 

19. Ophiothrix longipeda, M, Tr, 


20. Ophiothrix nereidina, Lamk, 

21. Ophiomaza cacaotica, Lyman, 

22. Ilemieuryalid. 


IV. Echinoidea. 


23. Temnopleurus toreumaticus, 

Leske, 

24. ' Temnopleuroid. 

. 25. SalmaciB bioolor, Ag, 

26. duBsumieri, Ag, 

27. sulcata, Ag, 

28. StomopneuBtes variolaria, Lamk, 

29. Eohinometra lucunter, Leike, 


30. Clypeaster humilis, Ijenke, 

31. Lagainnum decagonale, Less, 

32. EcbiiiodiscuB biforie, Gm, 

83. EcbinolampOB oviforruis, Gm, 

34. Lovenia elongata, Aud, 

35. Rhinobriasus pyramidalia, A, Ag, 

36. Brisaus unicolor, Leske. 

37. Metalia atemalia, Lamk, 


^ Journal of the Linnean Society, Zool., rol. xxi, pp. 26 and 86. 
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V. Holothuroidea. 

38. Haplodwjtyla australis, Semp. 41. Ilolothuria monacaria, Lesson. 

39. Hoiothuria atra, JUger. 42. vagabunda, Selenka. 

40. inarroorata, Ja<jer. 

Notes and Descriptions. 

Oreaster thtjrstoni. 

A triplacanthifl form, with the spines, except the five apicals, as 
a rule poorly developed, 

R=2’7 r. Disk moderately elevated; lophial spines only just 
indicated ; a spinous tubercle on both supero- and infero-marginal 
plates, very rarely more than one; no spines on the ventral plates. 
The arms rather short, wide at their base ; marginals about twenty, 
both above and below ; angles between the superoinarginals, into 
which tiip pores extend. The spinous tubercles are very slight, and 
present no indication of becoming spines. 

Adarnbiilacral S|)inulation triplacanthid ; spines of innermost row 
eight in number, diverging very gracefully, not very slender ; in the 
middle and outer rows there are two or three spines in each cluster, 
aiid these are, as usual, much stouter ; but the middle row is much 
more prominent tlnui the outer. The granulation of the lower 
surface tends to take on a regular pattern, owing to the aggregation 
of the granules into tufts, in the centre of whicli is a spiniform 
tubercle. There is a [dentiful supply of sessile bivalved pedicellari®. 
The pore-areas of the dorsal surface are very distinctly marked on 
and near the disk, but are rather vaguer near the sides of the arms ; 
there is no central apical spine; the fi'e spines which end the 
lophial line are large and prominent, and have a marked tendency to 
double ; the other spines of the lophial line arc very inconspicuous. 
Along either side of that line there runs a row of small tubercles ; 
outside these there is another row which does not extend beyond the 
disk ; the constituents of these rows aie quite small and incon- 
s{iicuous. Madreporic tubercle large, just outside apical region, 
irregularly quadrate. Colour creamy yellow. R=130, r=47 
millinu 

Of the five specimens which I refer to this species three have the 
characters just enumerated ; the two other examples differ to a 
somewhat remarkable extent from what appears to be the more 
typical form of the species. In one the apical spines are much less 
prominent than in the form already described, while the tubercles 
on either side are much more distinctly spinose, and many of the 
infero-marginal plates have several spinous tubercles in a tuft. In 
the other specimen the apical spines remain large, while the 
tubercles on either side become quite prominent, and the whole 
appearance of the form is thereby auite altered. 

By many zoologists these three lorms would be regarded as three 
distinct species ; but I do not think that anybody who knows how 
Echinoderms vary will regard them as anything else than varieties 
of one and the same species. However, there are, in this instance, 
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a nuinber of intermediate stances wanting, which Mr. Thurston will, 
I hope, be some day able to fill up. 

This species is quite distinct from any of the triplacanthid 
Oreasters known to me. 

PectinOra intermedia. 

This species stands with P. gorgonia, P. marmoratay and P. itel- 
lata ^ of Mr. Lyman’s arrangement ; for it has the disk covered 
under its granulation with coarse scales, and there are pores between 
the first and second arm-plates ; hut the disk is flat, with the arm 
compressed from side to side and keeled superiorly, while there are 
eight arm-spines. 

Radial shields naked, of moderate size, rather irregularly elliptical 
in form ; the rest of the disk covered superiorly by a coarse granu- 
lation, beneath which are plates of fair size. The arms widest at 
their insertion, distinctly carinated ; accessory mouth-shields of fair 
size ; pores between first and second arm-plates only ; near the base 
of the arms eight spines ; upper arm-plates not broken. Eighteen 
mouth-papilla;, the outermost on either side small; its neighbour 
the largest of the series ; four teeth. Mouth-shields irregularly 
hexagonal, tlie adoral edge the shortest ; accessory mouth-shields 
irregularly semicircular in form ; side mouth-shields tend to the 
form of an equilateral triangle ; granulated space between mouth- 
papillae and mouth-shield well-marked. 

Lower arm-plates at first wider than long ; further out they 
become unequally hexagonal, owing to the encroachment of the side- 
plates oil the adoral edge ; the upper arm-plates, near the edge of 
the disk, are quite three times as wide as they are long ; further out 
their adoral edge becomes encroached on by the side-plates ; the cari- 
nation is best marked on the proximal half of the arm ; while there 
are eight arm-spines near the base, there are only six some way out ; 
the spines are always delicate and short ; the two lowest are a little 
longer than the rest, but they are never so long as the side arm- 
plate. Two tentacle-scales. 

The disk is, above, of a brownish hue, with yellowish patches and 
black dots ; the radial shields are lighter, as is also the oral surface. 
The arms are banded lighter and darker, in sets of four or five ; 
in the case of the darker bands the most proximal and the most 
distal plates are a good deal darker than the intermediate three. 

Diameter of disc 18, 16 millim. ; length of arm about 75 from 
the edge of the disk ; width of arm at disk 4, 3*5 ; height of same 
3*5, 3*5. 


Bhinobrissus pyramidalis. 

1 should have less diffidence in assigning two specimens to this 
species had I been fortunate enough to have been enabled to com- 
pare with them the examples in tbe Liverpool Museum, on which 


^ This is the Opkiopimx stdlatua of tbe * Alert’ Report (p. 136). 
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Prof. Alex. Agassiz based his description. I give the more impor- 
tant measurements of the larger of the two specimens, from which 
it will be seen that the proportions are very similar to those of the 
type : — 

millim. 


Longest diameter 38*0 

Greatest breadth 33 

Height 21 

Distance of apical system from anterior edge .... 21 

Length of anterior petals 15 

Length of posterior petals 16 

Width of interporiferous space 4 

Width of actinostome 9*5 


HaPLODACTYLA AUSTRALIS. 

I think that Prof. Ludwig (SB. Ak. Berl. 1887, p. 1218) is right 
in regarding //. andamauttnsisy Bell, as a synonym of Semper’s 
species ; but I may point out that the figure of the spicules given 
by Selenka differs somewhat from the representation drawn by Prof. 
Ludwdg ; the resemblance between the latter and my figures of the 
spicules of H, andamanensis is very close. 

IIOLOTHURIA VAGABUNDA. 

With regard to this species I have to observe that, noting in one 
the great uiuseularity of the walls of the cloaca, I concluded it must 
have extensible Cuvierian organs ; I therefore opened another speci- 
men, and found the cavity of the cloaca occupied bv a mass of tubes, 
just as 1 figured it in the case of II. nigra (P. Z. S. 1884, p. 374) ; 
the third specimen had the tubes projecting from the vent, but still 
in organic connexion with the mass inside. 

In concluding this f)aper it may be convenient to give, in a sum* 
mary form, an account of the present state of our knowledge of 
the Echinodenn-fauna of the Sea of Bengal, taking as southern 
boundaries Ceylon on the west, and the Nicobars on the east^ This 
is a region which has not been touched l)y any recent explorations, 
such as the ‘Challenger,’ ‘ Alert,* or ‘ Gazelle.’ 


I. Crinoidea. 


1. Antedon carinata, Leach. 

2. adeonsD, Lamk. 

3. reynaudi, MtUL 

4. palmata, Miill. 


5. Actinoiiietra ciiiningii, Miill. 

(j, fimbriuta, Mull. 

7, panicirra, Mull. 


^ In addition to the papers already cited, the list given by Dr. Liitken (Vid. 
Med. 1871, p. 272) has been used in the preparation of this summary. Infor- 
mation as to the Ophiurids collected by the * Novara ’ at the Nicobars is to bo 
found in Herr Marktunner-Turneretseber^B paper in the * Annalen des k. k. 
Naturh. Mus.’ ii. p. 291 et seq. 
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II. Asteroidea. 


8. Acanthaeter echinites, E, 8, 

9. Eohinaster purpureas, Gray, 

10. Fromia indica, Perrier, 

1 1 . milleporella, Lamk, 

12. tumida, Bell. 

13. Linckia Itevigata, Gm, 

14 . pacifica, Gray^ 

15. Soy taster cegyptiacus, Gray, 

16. galatheaa, Lfk. 

17. variolat.us, 

18. Oreaster lincki, <le Bl. 

19. superbus, Mohiue, 

20. reinhardti, Ltk. 


21. Oreaster thurstoni, Bell. 

22. westermanni, Ltk, 

23. Oulcita grex, M, Tr. 

24. novie-guino®, M, Tr, 

25. schitiicToliana, Betz} 

26. Asterina burtoui, Gray. 

27 . cepheus, VaL 

28. Luidia luirdudokii, Gray. 

29. maeuliita, M. Tr. 

30. Astroju'ctou lieiuprichii, M. Tr, 

31. polyncaiithus, M. Tr, 

32. euryacantbus, Ltk, 

3;5. Archaster typious. 


III. Ophiuroidea. 


34. Peotinura gorgonia, M. Tr. 

35. interniodia. Bell. 

36. Ophiolepis aiiuiilosa, M, Tr. 

37. cineta, M. Tr, 

38. — nodosa, I>unt\ 

39. Opbioplociis irnbricatua, M. Tr. 

40. Opliiactis savignii, Audouin. 

41. Opbiophragmus affiuia, Dune. 

42. diflicilis, Dune. 

43. Opbiocuida sexradia, Dune. 

44. Ophiocoma scolopendrina, Laink. 

45. aithiops, Lamk. 

46. brevipcs, Lamk, 

47. Ophiomaatix annulosa, M, Tr. 

48. Opbiaraclina incrassuta, M. Tr, 

49. Opbiothrix loiigipoda, Lamk, 

50. nereidina, Lamk. 


51 . Ophiothrix marteusi, Lj/nmn, 

52. punetoHmbata, Martem. 

62a. galateae, Ltk, 

626. hirsuta, ^f. TV. 

626*. coinata. A/. TV. 

53. audersoni Dune, 

54. niorguiensis. Dune. 

55. variegata, Dime, 

66. -variabilis, Dune, 

57. Opliiocaiupsis pellicula, Thtnc, 

58. OphiociieniiH iiuirmorata, Lamk, 

59. Ophioinaza cacaotiea, Lym, 

60. Opbiotluda boldsworthi, Smith. 
60a. Ophiolophus novarm, Markt. 

61. Heinieuryalid. 

61a. Trichaster elegans, Ludw 

62. Astrophyton clavatum, J^ym. 


IV. Echinoidea. 


63. Phyllacantbus annulifera, Lamk. 
( 54 , imperialis Lamk. 

65. verticillata, Lamk, 

66. Piadema setosuin. Gray. 

67. Echinothrix culamaria, Pall. 

68. Astropyga radiata, Leake. 

69. i’reudenbergi, Saraes. 

70. Aathenosoma urens, Sarass, 

71. Echinus angulosus, Leske. 

72. Toxopneustes pil coins, Lamk. 

73. Tripneustes gratilla, Z.“ 

74. Teraiiopleurus toreumaticus, 

Leake, 

75. reynaudi, Ag, 

76. Temnopleurid. 

77. Salmacis bicolor, Aq. 

7 g, dusBumieri, Ag, 

79 . rarispixia, Ag, 


80. Salmacis sulcata, Ag. 

81. Stoiuopneustes viiriolaris, Lamk, 

82. Ecbinoinetra lueuntor, Ijeakc. 

83. oblonga, dc Bl. 

84. Colobocentrotus atratiia, L, 

85. Clypeaster huraibs, Jjeake. 

86. Laganum decngonalc, 

87. deprcssuin, Ag. 

88. Arachn()ide.s placenta, L. 

89. Ecbinodiscua biforis, Gm. 

90. Eebinoneus cyclostomus, Leske, 

91. Echinolainpas oviformis, Om, 

92. Loveuia olongata, Aud. 

93. Maretia alta, A. Ag, 

94. Blnnobrissus pyrainidalis, A, Ag. 

95. Prissus unicolor, Leske. 

96. Metalia stenialis, Lamk. 

97. Moira stygia, A. Ag, 


' ** Bandasia granulata ” may be the young of one of these species of Cvkita 
or of an unknown species ; it has been taken at the Andamans. 

* See Prof. LoT6n s valuable memoir, just published, on the Linnean species 
of Echinus (Bih, Svensk. Vet.-Akad, Handl. Bd. 13. Afd. iv. no. 5, p. 77). 
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V. Holothurioidea^ 


08. Synapta boaelii, Jdijer, 

00. grisea, Semp, 

KK). rocta, Sentp. 

101. Chirotlolii mfMppiia, Brdf. 

102. iraplodactyla australiH, Semp. 

103. Ouciunaria aesimilia, JklL 

104. forbesi, Bell. 

105. OoloebiruK armatua, Marenc. 
1(K>. Genus javiiniciia, ^lidtcr, 

107. typicus, Thiel. 

lOH. Tliyono sacellus, >SW. 

KKb Pseud ocucuTTi is aeicula, Slcmp, 

110. Actinopyga echinites, Jager, 

111. Iceanora, ./<V//e7*. 

112. muuritiana, Q. 4‘ O, 

113. iniliarin, Q. 4' O'. 

114. Ilolothuria albida, 


115. Ilolothuria argus, J tiger, 
U(). atra, J'aqer. 

117. ciidelli, 

1 18. eassarea, Ludvng. 

1 10. — fu8C()“ciiu‘n‘a, Jttger, 

120. — ~ iiuilaiis, Ijiidwig. 

121. irnpations, Forslc. 

122. maculala, Brdf. 

123. inariuorata, dager. 

124. inonacana, Less. 

125. ondaatjei, JUll. 

120. papillata, Jkll, 

127. pardalis, Scl.^ 

128. spinifera. Thiel. 

1211. vagabui\da, Sri. 

130. Htichopus clih)rouot us, Brdf. 

131. variegalus, Semper, 


If we bear in mind that our knowledge of the Echinodermata of 
the Indian Ocean is still in a comparatively unsatisfactory condition, 
or, in other word.«», Ternernher that some of tiie species, such as 
Fromia tumida, Fectinura intermedin, Ilolothuria ondaatjei, which 
are as yet known only from the Bengal Sea, may he found else- 
where when a search is made for them, we can at present only con- 
clude that we have here to do with representatives of the inter- 
tropical fauna which extends across the Indo-Pacific area, and whose 
limits appear to he marked by thermal lines \ 

^ Prof liiulwig has lately published a Iwt of tlio species of Holothuriaiis 
collccU3d at Oevion by Dr. P. and Dr. F. 8arasin (8D. Akad. Berlin, le587, 
pp. 1217-29). 

* Prof. Lulv^ ig considers this to be a .synonym of IL cdulis, Lesson. 

^ «//. scabra, Jager, fetde Ludwig. 

* =//. hmgnui, Ludw., H. linealu, Ludw., //. peregrbia, Ludw., ieste Lud- 
wig (/. c*.). 

' 8eo ‘ Alert Report/ p. 174. 

Since this pajier was read Dr. Ilcrbert Carpenter and ^Ur. Sladen have read 
to tlio Linncan Society an account of tlie Cnuoids, Asterids, aud Kjhmoids 
collected at Mergui by Dr. Anderson. 

Dr, Curpeiiter informs me that the Crinoids uere. — 

Anfedon degans, andet'sont (sp. n.), milbirfi, conjiotgcns (‘Challenger’), 
spirafa . 

Acfimmefra iwfata (sp. n.), 

Mr. Sladen tolls me that the Asterids were : — 

Archaster tgpicus. 

Adropeefm andersoni (sp. lu), hemprkhii, 7wtograpfuSf sp. n. 

Litidui forficifer (Sladen, * Challenger’), maculata. 

Goniodkeus artlculafua. 

Fepanfhia svffarcinata, sp. ii. 

Asterina eepheus. 

And the Echinoids : — 

Jhnnoplcurua toreumaficits, 

Salmads sulcata, dtessumieri, bicolor, 

Laganum depressum. 

Ar^hnoides placenta, 

I am greatly indebted to my friends for those lists, which bring up the total 
of Bebinoderms now known from the Sea of Bengal to 147 species. 

Proc. Zool. Soc.— 1888, No. XXVII. 27 
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5. Descriptions of new Genera and Species of Lepidoptera 
Hetcrocera, collected by Kev. J. H. Hocking, chiefly in 
the Kangra District, N.W. Himalaya. By h’. Moore, 
F.Z.S. 

[Received June 12, 1888.] 

Farn. Sphingidje, 

PoLYin VCJHlIS TIULINEATUS, 11. SJ). 

Allied to r, daniatus and P, Umesius, Uppersidc of* n paler 
brownish-oehreous colour than P. denlatus ; fore wing crossed by a 
slightly waved oblique anteincdial brown line, a less ciistinct medial 
inwardly-obliquc line which touches the end of the cell in crossing, 
and a waved jiostinedial line ; the medial and apical area clouded witli 
darker brown : hind wing with an indistinct greyish transverse discal 
narrow fascia. 

Expanse 3-| inches. 

Hab, Dharnisala. In coll. British Museum. 

Ambtjlyx placida, n. sp. 

Upperside — fore wing pale purplish lilacine greyish-brown ; crossed 
by ail indistinct single antemedial zigzag slender brown line, an 
oblique outwardly-curved postmedial line Ibllowed by three less 
distinct wavy discal lines, and a jironiineiit outer marginal inwardly- 
curved olivaccous-burdered line, the lattei also bent inward below 
the apex and then curving upward to the costa ; the area bL*tween 
the postmedial line and outer margin being darker than the basal 
area; a small blackisli-brown pale-bordeied round spot at basal end 
of the cell ; a large spot below the submedian near tbe base, and a 
less perfectly formed rounded spot on the costal edge above the 
latter, a less distinct smaller spot also at tbe lower end of the disco- 
cellular veinlct : hind wing dull yeliowisli-ochreoiis, with an oblique 
transu^rse medial ai>d a marginal hiacine-blackish band with two 
interdiscal oblique series of similar coloured spots. Body pale 
purplish lilacine greyish -brown ; a broad blackish-brown trontal 
band, and a similar broad hindwardly-contiuent band down each side 
of the thorax ; abdomen with pale ochreous segmental bauds and 
anal tuit. 

Expanse 4| inches. 

llab, N.W'. Himalaya. In coll, British Museum. 

Nearest allied to A, aericeipenms, Butler, F.Z. S. 1875, p. 251. 
A male sj'ecimen collected at Solun, N . Punjab, by Oapt. li. B. Reed, 
is also in Mr. Moore’s collection. 

Dahira, n. g. 

Fore wing elongated, narrow ; costa arched towards the end, apex 
produced ; exterior margin very oblique, slightly concave below the 
apex, even ; first subcostal branch emitted at one fourth, second at 
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two thirds between the base of second and end of the cell, third at 
a short distance beyond the cell, fourth and fifth at one third beyond 
the cell ; discocellulars inwardly-oblique, slightly concave, upper 
longest, radial from near the lower end ; middle median at one-sixth 
and lower at one half before end of the cell ; subiriediaii much 
recurved from the base. Hind wing short ; cell extending to less 
than half length of the wing ; two subcostals from end of the cell, 
the upper curving slightly upward from the end ; discocellulars 
outwardly-oblique, recurved, radial from the middle ; the middle 
median vein at one eighth and low€»r at one third before end of the 
cell ; submedian and internal slightly recurved. Body long. 

Allied to Pergesa. 

Dahira rubiginosa, n. sp. 

Male, Fore wing dark reddish olivaceous-brown ; crossed by three 
indistinct outwardly-oblique darker waved lines, three or four discal 
inwardly-oblique lines, and a curved line from the a])ex, the latter 
white-speckled ; a blackish discocellular spot ; cilia black, minutely 
spotted with white ; hind wing red, the abdoiriinal area and extreme 
outer margin brownish ; cilia white. Body dark reddish-brown 
above, yellow beneath, with didl greyish-white dorsal segmental 
bands. Wings beneath dull paler red; both wings crossed by 
indistinct discal darker waved lines ; legs greyish-white above. 

Expanse 2^ inches. 

Hah, Mundi, N.W. Himalaya. In cull. British Museum. 

“ Taken at Mundi (a native state )> hi March ; at sugar,” 
(Hocking), 

Ampeluphaga fasctosa, 11 , sp. 

Male and Female, Fore wing pinkish olivaeeons-brown ; crossf^d 
by two outwardly-curved oblique iudistinetly darker brown narrow 
subbasal fasciuB, a broader medial fascia, and two slender discal lunular 
fasciae, beyond which a streak ascends to the apex, the outer border 
of the wing being mucli paler ; an indistinct sj)ot at end of the cell : 
hind wing dusky purplish ochreous-brown, with an indistinctly paler 
pinkish discal fascia, and cilia. Body darker ochreous olive- brown, 
pinkish beneath, with an ochraceous- white dorsal line, and a lateral 
line on thorax. 

Expanse 3j inches. 

Hah, Bharmsala. In coll. British IMuseum. 

Taken at sugar only, by Mr. Hocking. Specimens taken at 
Umbaila by Capt. R. B, Reed are also in Mr. Moore’s collection. 

Hemaris simillima, n. sp. 

Nearest allied to H, fuci/ormis. Fore wing with a vinous-black 
costa], outer, and posterior marginal band, the outer band somewhat 
narrower tlinn in //. Juciformisy the posterior band sparsely covered 
with olive-green scales ; hind wing with cupreous-red marginal band, 
the abdominal border prominently white-speckled. Head, thorax, 
and base of abdomen pale dull ochraceous olive*brown, the two red 
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bands of a dull chestnut tint, basal segments yellowish-ochreous, 
anal lateral tuft black. 

Expanse 1^ inch. 

Hah. Kangra Valley. In coll. British Museum. 

Fam. ^GERiiD^. 

Melittia kulluana, n. sp. 

Nearest M. nepcha (Moore, Lep. Coll. Atkinson, p. 10). Wings 
comparatively shorter; apical area of fore wing traversed by four 
veins ; a short black vein projecting within the cell from middle of 
the discocellular streak. Thorax, head, palpi, pectus, and femora 
beneath olivaceous-yellow ; abdomen above purple-black, with narrow 
pale bluish segmental bands ; abdomen beneath bluish- white ; palpi 
slightly black-fringed ; mid legs black, fringed with golden-yellow 
hairs ; hind legs densely clothed with long black hairs, hind femora 
and tibiflD above with interspersed dull chestnut-red and yellow hairs. 

Expanse inch. 

Hah. Kullu. In coll. British Museum. 

From M. indica, Butler, this may be distinguished by its much 
broader transparent apical area. 

Fam. CALLIDULlDiE. 

Pterodecta anchora, n. sp. 

Upperside olive-brown. Fore wing with a large orange-red anchor- 
shaped transverse discal mark. Underside brownish-ochreous : fore 
wing with the orange-yellow band black-bordered ; a white spot at 
end of the cell and two smaller spots in the middle ; hind wing 
tessellated more or less with yellow and black strigse, which form 
transverse fasciae ; a yellow spot at end of the cell. 

Expanse \\ inch. 

Hah, Dharmsala. 


Fam. LiTHOsiiDAi. 

Setina calamaria, n. sp. 

Fore wing ochreous-yellow, with a prominent black triangular 
discocellular spot, a smaller spot at base of the cell, and another spot 
on base of the costal margin : hind wing paler yellow, a black spot 
on each tegula, and two on the middle of thorax ; tip of fore tibia, 
and of all tarsi fuliginous -black. 

Expanse 1^ inch. 

Hah. Palampore. In coll. British Museum. 

-^mene sagittipera, n. sp. 

Male and Female. Creamy- white : fore wing with five large spots 
on the costal border, a sagittate spot within the cell near base, a tri- 
angular spot at end of the cell, two smaller linear spots on the sub- 
costal vein, two on each of its branches, two on the median, and 
four on the submedian, these snots forming four transverse series ; 
the fifth costal spot having a few blackish speckles only below it ; 
on the costal margin is also a row of regularly-disiposed small black 
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spots : hind wing cinereous-white. Thorax black-spotted ; palpi 
brown ; legs with blackish bands. 

Expanse, ^ T5» 5 A inch. 

JIab. Dharmsala (Uocking); N.W. India (Leitner). In coll. 
British Museum and F. Moore. 

Taken at sugar. 

iEMENE INCONSTANS, n. Sp. 

Male, Fore wing very pale brownish-ochreous, crossed by an 
antemedial and a postmedial very indistinct dusky sinuous line, both 
lines with two medially -disposed black spots, the upper spot at end 
of the cell on the latter being the largest ; on the costal margin are 
three or four indistinct spots, and on the outer margin is a row of 
regularly-disposed small linear spots ; a dusky zigzag fascia crosses 
the disk ; hind wdng ochreous-white. Thorax pale brownish-ochreous ; 
palpi and abdomen pale ochrcous ; legs brownish-ochreous. 

Expanse inch. 

JIab, Dharmsala. In coll. British Museum. 

Rqcselia scRiirTA, n. sp. 

Male. Allied to R. confusalis : fore wing pinkish-grey, basal area 
slightly brown-speckled ; crossed by two contiguous inwardly-oblique 
antemedial black lines, and two recurved postmedial lines, followed 
by a submarginal series of black spots, of which the upper and lower 
spot is large, the others small and dentate ; the area between the 
medial lines traversed by a zigzag black line : hind wing and abdomen 
pale pinkish-cinereous. Thorax, j)alpi, and legs above, and antennaj 
greyish-brown. 

Expanse, inch. 

llab, Dharmsala. In coll. British Museum. 

Bceselia fraterna, n. sp. 

Female. Near to 11 . cuculatella : fore wing comparatively narrower ; 
the antemedial blackish-speckled transverse line more angular and 
broader at the costal end, the postmedial line also more irregularly 
sinuous : hind w ing ciiiereous-wliite, underside much paler. Thorax 
grey ; palpi and legs brownish above ; tarsi with pale bands. 

Expanse itich. 

llab, Kulfu. In coll. British Museum. 

Rceselia angulata, n. sp. 

Near li, cristulalis: fore wing greyish-white, sparsely brown- 
speckled ; crossed by a prominent blackish antemedial curved 
outwardly-angulated band, a postmedial pale-bordered sinuous line, 
and a similar submarginal line, the postmedial line preceded by a 
broad costal patch : hind wing and abdomen cinereous-grey. Thorax 
white, crossed by a blackish band ; palpi and legs brownish ; tarsi 
with pale bands. 

Expanse, <? ? A 

llab, Dharmsala {aocking) ; N.W. India {Leitner), In coll. 
British Museum and F. Moore. 
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Fam. AacTiiDiE. 

SpILARCTIA DALBERGIiE, H. Sp. 

Allied to S» stigmata (Moore, P. Z. S. 1865, p. 809). Fore wing of 
a pale ochreous creamy tint ; with a very obliquely-disposed discal 
series of small slender Idack spots, a spot towards base of submedian, 
and a subniarginal medial series of smaller spots ; a small dentate 
spot more or less distinct at the upper end of cell : hind wing [)aler ; 
with a large black spot at upper end of the cell ; tw^o duplex sub- 
anal spots, one also between the radial and subcostal vein, and in 
the female another before the apex. Thorax with a black streak 
down the middle ; abdomen orange-yellow, with a dorsal and 
lateral row of black spots. 

Expanse, S li* ? 2 inches. 

Hab. Dharmsala. In coll. British Museum. 

Larva pale purple-brown, mottled and minutely spotted with 
yellow. Second, third, and fourth segments with a small yellow 
lateiai spot ; other segments with an oblique yellow lateral streak ; 
each segment v\ith tufts of long purple-brown radiating hairs ; 
head black, shining ; legs black. 

Feeds on Sissoo {Dalberc/ia sissoo). May, 4000 feet.” (Hock- 
ing.) 

SpILARCTIA SAGITTIFERA, U. Sp. 

Male and Female. Paler and of a uniformly yellower tint than 
iS*. casignata. Fore wing with similar markings, the transverse discal 
series of spots more oblique, touching the lower angle of the cell and 
terminating in larger spots on middle of jmsterior margin ; one or 
two spots also witliin the cell near the base ; hind wing paler yellow 
throughout, spots larger than in S, casujnala. Abdomen crimson, 
with more or less prominent black dorsal and lateral spots ; a small 
black sagittate streak on middle of thorax. Underside paler, not 
washed with crimson, markings more distinct. 

Expanse, c? l|f» ? inches. 

Hab, Dharmsala. In coll. British Museum. 

ICAMBOSIDA DORSALIS, n. Sp. 

White ; fore wing with an indistinct blackish-grey discal oblique 
transverse narrow macular band, which in the male stops below the 
radial vein, and in the female extends to the apex by a series of short 
linear streaks, the female also having some less distinct submarginal 
streaks situated betvreen the radial and middle median veins; a 
. similar coloured spot at upper end of the cell, and a less deHned 
spot sometimes on middle of subcostal : hind wing with an 
indistinct spot at upper end of the cell, and a less distinct sub- 
anal spot situated between the lower median and submedian, the 
female sometimes showing a spot also below the apex and another 
above it on the costa. Sides of thorax in front and pectus crimson ; 
palpi black above, crimson beneath ; legs white ; fore femur crimson 
above ; femora tipt with black ; fore and middle tibiae and tarsi and 
hind tarsi black above ; abdomen in male crimson above, with black 
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lateral spots, and in female with dorsal spots; anal segments in 
female white. 

Expanse, c? l-j^, 2 WV 1/^incb. 

I£a6. Dharmsala. In coll. British Museum. 

This has much the appearance of Spilosoma rubidorsa (Moore, 
P. Z. 8. 18G5, p. 808), but differs in the narrower and more elongated 
form of fore wing. 

Larva pale yellowish cream-colour, with a broad dorsal purple- 
brown band; each segment laterally with finely-speckled purple- 
brown oblique streaks, the segments also with sparse dorsal tults 
of fine brown and grey hairs and lateral tufts of grey hairs, the 
dorsal tufts springing from glossy purple-black tubercles ; dorsal 
band with a central row of linear yellowish spots and slender trans- 
verse segmental streaks ; head red ; legs yellow. 

“Feeds on cherry; July 14; gregarious whilst young; many 
hundreds together in a web ; afterwards spreading over tlie tree 
and devouring all before them. Pupa, July 28 ; imago, August 16.*’ 

(3halla quadrimaculata, n. sp. 

Allied to C, bimaculata» Ochreous-yellow ; fore wing compara- 
tively broader and more regularly triangular iti form ; with a prominent 
black spot at uj)[»er end of tlie cell, and a less distinct similarly 
disposed spot on the hind wing. I’alpi black-tipped ; legs blackish 
above. 

Expanse I j inch. 

Hub, Palnmpore. In coll. British Museum. 

Earn. PsYCHiDifi. 

Akesina, n. g. 

Wings somewhat elongated, oval ; semitransparent ; sparsely 
clothed with very short vsleiider hairy scales. Fore wing very convex 
at the apex ; costal vein extending to near the apex ; cell long, 
extending beyond two thirds the wing; first subcostal emitted at 
one eighth before end of the cell, bent upward and anastomosing with 
the costal for a short distance and termitmting before the apex ; 
second and third branches on a footstalk beyond end of the cell ; 
discocell ular twice-angled, the angles at equal distances, upper angle 
directed slightly outward, lower angle directed very obliquely inward, 
radial from upper angle ; a discoidal veinlet emitted within the cell 
from lower angle and extending to base of cell ; two upper median 
veins from angles at end of the cell, middle median from one third 
and lower median from one half before end of the cell ; submedian 
nearly straight and apparently looped at the base. Hind wing very 
convex externally ; subcostal vein running very close along the 
margin, arched at the base and thence straight to apex, the branch 
emitted closely before end of the cell ; discocellular, radial, and 
discoidal veinlet as in fore wing ; two upper median veins at wider 
angles from end of the cell, middle median at one third and lowrer 
at one half before end of the cell ; submedian and internal vein 
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slightly recurved. Body short, slightly pilose ; legs almost naked ; 
antennee short, broadly bipectiuated, the pectinations plumose ; palpi 
very minute. 

AkESINA BASALIS, U. Sp. 

Wings semitransparent, pale fuliginous ; the lower basal area of 
fore wing and entire basal area of hind wing pale ferruginous«red ; 
body and legs fermginous-red ; antennee brown. 

Expanse l-j^^ inch. 

Hab, Dharmsala. In coll. British Museum. 

Barandra, n. g. 

Wings short, broad, nearly naked. Fore wing somewhat obovate ; 
costa slightly arched near the end, apex very convex ; exterior mar- 
gin oblique and slightly rounded, posterior angle convex ; coital vein 
nearly straight ; subcostal angled close to end of the cell, four- 
branched, first l)ranch arising at half length and second at angle 
before end of the cell, third bifid at one third beyond the cell ; cell 
very broad ; discocell ulars angled inward, upper bent slightly out- 
ward, the radial branch starting from its angle ; a single discoidal 
veinlet emitted within the cell from middle of discocellulars ; median 
vein four-branched, curved hindward to lower branch and angled at 
each branch, the branches short, wide apart, and nearly equidistant ; 
submedian slightly angled near its end, emitting a short lower spur 
from the angle. Hind wing oval ; exterior margin very convex ; 
costal vein extending to apex ; subcostal vein extending from base 
to below the apex, and joined to the costal by a short cross branch 
about one third from its base ; cell broad ; discocellulars outwardly 
oblique and slightly angled at the middle, the discoidal veinlet being 
emitted within the cell from the angle ; radial vein four-branched, 
angled at the branches ; a submedian vein. Body small, slender ; 
abdomen not extending beyond anal angle of hind wing, slightly and 
finely pilose ; head nearly naked ; legs long, very slender, naked ; 
palpi minute, pilose; antennm bipectiuate, the pectinations wide 
and delicately plumose. 

Barandra fumata, n. sp. 

Wings nearly naked, pale fuliginous-grey ; body yellowish, sparsely 
pilose, hairs grey ; thorax above in front and behind black ; antennse 
pale brown, shaft yellow ; legs yellow. 

Expanse ^ inch. 

« Bab. Dharmsala. In coll. British Museum. 

case-bearing larva; on rocks, June 7, 8000 feet. Moth 
emerged July 11.” (^Hoching.) 

Dabaratha, n. g. 

Wings broad, short, sparsely clothed with short fine hairy scales. 
Fore wing trigonal ; coste slightly arched near the end, apex convex ; 
exterior margin very oblique, slightly concave in middle ; posterior 
margin slightly convex at the base ; costal vein extending to two 
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thirds the margin ; subcostal five-branched, first and second branches 
arising before end of the cell, third trifurcate beyond the cell ; disco- 
celliilars inwardly-oblique ; cell shortest hindward ; radial starting 
from middle of discocellulars ; two discoidal veinlets emitted from 
lower discocellular, coalescing in the middle and extending to base of 
the cell ; median vein four-branched, the two upper branches on a 
footstalk beyond end of the cell, lower branches wide apart ; sub- 
median vein with an inner branch to the base, from below which 
starts a short, outwardly-oblique spur. Hind wing bluntly ovate ; 
exterior margin slightly convex ; subcostal vein two-branched, first 
branch before end of the cell ; cell short and broad ; discocellulars 
angled in the middle ; radial from their angle ; two discoidal veinlets 
within the cell, as in fore wing ; median vein four-branched, the two 
upper branches from end of the cell ; a submedian and two internal 
veins. Body small ; abdomen short, slender ; antenna) bipectinate, 
finely plumose; legs nearly naked, fore ti bite with a long parallel 
spur. 

DasARATUA HIMALAYAN a, n. Sp. 

Wings sparsely clothed with short fuliginous- brown delicate hairy 
scales: body fuliginous-brown; thorax blackish above; antennse 
brown ; legs yellow. 

Ex})anse inch. 

Jlah, Dbarmsala. In coll. British Museum. 

“ A case-bearing larva ; on oak (Q. alba), May, 6200 feet. Moth 
emerged June 10.” {Hocking,) 

MaIIASKNA HOCKINGII, 11. Sp. 

Male. Wings dark fuliginous-brown ; hind wing blackish pos- 
teriorly ; thorax fuliginous-black in front, the lower part slightly 
oclireous-brown ; abdomen and anal tuft clothed with longish 
laterall} -divergent black hairs. Fore wing beneath oclircous-grey 
broadly along posterior border. Antennae fuliginous-brown, sliait 
ochreous ; femora and tibim clothed with brown hairs. 

Expanse 1 inch. 

Hah, Dharmsala. In coll. British Museum. 

“ J uly, 4000 feet. Ou Toon tree {Credela toona). When the larva 
changed, the pupa had the power of moving up and down the silky 
passage in which it had lived. When the moth was coming out, it 
projected the tail-end of the pupa and let itself down by a silken 
thread, in the chrysalis, from which it tlien emerged and to which 
it clung with two pairs of legs until the wings expanded and dried, 
whilst the first pair of legs held on to the silken thread by which it 
hung from the leafy case.” (Hocking,) 

Fam. LiPARioJE. 

Lachana, n. g. 

Male, Fore wing elongate, narrow ; costal vein extending two 
thirds the margin ; first subcostal emitted at one half and second at 
one fifth before end of the cell, second trifurcate ; third starting at a 
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short distance from above its base and terminating at the apex, 
fourth at two thirds from base of the third ; fifth from end of the 
cell, curving upward and touching third near its base ; cell broad, 
extending nearly two thirds the wing ; discocellular concave ; radial 
and upper median from lower end of the cell, middle median from 
angle close to end of the cell; lower median at one third before the 
end ; submedian at a vvide distance from the median. Hind wing 
short, triangularly-ovate ; apex and exterior margin convex ; 
abdominal margin short ; costal vein looped to subcostal near its 
base ; subcostal bent upward to costal at one third from its base, 
two subcostal branches on a footstalk one third beyond end of the 
cell ; discocellular oblique, radial from slight angle near its lower end ; 
cell broad ; two upper medians from immediately beyond end of 
the cell ; lower median at one fourth before the end ; submedian 
and internal vein straight. Body short, densely pilose ; antennae 
bipectinated ; palpi laxly pilose ; legs thick, slightly pilose. 

Lachana ladakensis, n. sp. 

Male. Brownish-ochreous ; fore wing numerously covered wnth 
dark sepia-brown scales, which are most thickly disposed on the 
basal and external area, across which extends a darker subbasal and 
a discal zigzag fascia ; a distinct dark-brown lunular spot at end of 
the cell : hind wing sepia-brown, darkest externally and indistinctly 
forming a darker marginal band ; cilia brownish-ochreous. Body 
umber-brown, hairs browuish-grey ; frontal tuft and palpi grey ; 
antennse reddish-brown, shaft greyish ; fore and middle tibite and 
tarsi reddish-brown. 

Expanse 1 inch. 

Hab* Ladak. In coll. British Museum. 

pROCODECA UMBRINA, n. Sp. 

Male, Fore wing reddish umber-brown, with a curved discal series 
of six small black spots : hind wing and abdomen dull sepia-brown ; 
thorax reddish umber-brown ; palpi, fore legs above, and tarsi 
brownish-ochreous. Underside dull umber-brown. 

Expanse l^j^ inch. 

Hah. Kullii. In coll. British Museum. 

Larva violet-grey, each segment tufted with similar coloured hair, 
except the dorsal tufts on fourth to eighth segments, on which the 
hairs are blackish at the base and pale ferruginous at the tip ; head 
shining black. 

“ Found under stones, March,” (Hocking.) 

Euproctis abdominalis, n. sp. 

Male and Female. Cream-white ; abdomen blackish ; anal tuft 
ochreous ; legs white. 

Expanse, S lyV’ 2 

Hab. Dharmsala. In coll. British Museum. 

Allied to E. jpostica. Wings comparatively longer and narrower. 
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Artaxa sulphxjrescens, n. sp. 

Allied to A. trifasciata (Moore, Desc. Lep. Coll. Atkinson, 
p. 51): fore wing comparatively longer and narrower. Wings dull 
sulphurescent-yellow ; hind wings palest, and in female almost white ; 
fore wing with a few brownish scales above middle of the posterior 
margin. Anal segments and tuft ochreou'^-yellow ; anal segments 
beneath black ; second joint of palpi blackish at the side. 

Expanse, d IfV ? IfS inch. 

Hab, Dhannsala. In coll. British Museum and F. Moore. 

DaSYCHIRA DALBEUGI.E, 11. Sp. 

Allied to Z). inclusa. Male differs in having the fore wing longer 
and narrower, of a darker tint and greyer-speckled, transverse 
markings similar, excepting that the discal sinuous line is more 
oblique in position : hind wing pale cinereous brown. Female also 
differs in the shape of the fore wing, which is also darker and greyer- 
speckled ; the hind wing also being paler. 

Expanse, c? If, ? inches. 

Ilab, Dharmsala (Ilockitv/), Masuri (Law/), In coll. British 
Museum and F. Moore. 

Larva mottled with pale and dark brown ; two white oblique 
dorsal streaks on hind part of fourth segment, and a small white 
dorsal spot on tenth and eleventh segments ; each segment thickly 
tufted with brown radiating hairs, those on tlie second segment 
longest and projected over the head ; on the fifth to eighth 
segments the dorsal tuft is ferruginous and more dense. Cocoon 
brown. 

“ Feeds on the Sissoo (Dalbergia sissoo)\ May 5 to June 7, 3000 
feet.*^ (Hocking,) 

Lymantria CARNrx’OLOU, n. sp. 

Allied to L, concolor, Male and female of a vinaceous-white 
tint : fore wing with similarly disposed but more slender and less 
distinct markings : hind wing whitish, with a vervsliglit pale dusky 
interrupted sinuous subinargiual fascia, and marginal and cilial spots. 
Abdomen yellow above. 

Expanse, d* 2, ? 3| inches. 

Hah, Dhannsala, In coll. British Museum and F. Moore. 

Lymantria nigra, n. sp. 

Allied to L, marginata and L,pu$illa, Male : fore wing with deep 
black transverse sinuous bands and spots, their interspaces dark vina- 
ceous umber-brown : hind wing entirely black. Head and thorax 
slightly spotted with ochreous ; abdomen ochreous, with black dorsal 
bands,* lateral spots, and anal tuft. Female ', fore wing with broad 
deep black confluent sinuous bands, their interspaces white: hind wing 
white, with a broad black marginal band, and a more or less distinct 
angular discocellular streak ; cilia alternated with white. Thorax 
white above, with black collar and central spots ; head white in 
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front ; vertex ochreous ; abdomen ochreous, with black dorsal band 
and lateral spots. 

Expanse, cf 1 A, $ 2^ inches. 

Hah, Kangra Valley, In coll, British Museum, 

Taken in copula^ on the bark of a mango-tree.*' (JBocking.) 

Fam. Notodontidje, 

Heterocampa basistriga, n. sp. 

Male and Female, Fore wing ochreous-grey, black -speckled ; 
crossed by a subbasal zigzag grey-speckled duplex black line, from 
which an oblique black streak extends below the cell to base of 
wing ; an oblique discal zigzag grey-speckled black fascia, a sub- 
marginal row of similar dentate spots, and a marginal row of larger 
quadrate spots ; a lunule also at end of the cell : hind wing 
cinereous- white in male, darker in female, costal border brownish. 
Thorax, head, palpi, and legs hoary ; abdomen cinereous-brown ; 
tarsi with pale bands. 

Expanse, d !§> ? 2^ inches. 

Hab, Dharmsala. In coll. British Museum. Taken at sugar. 
Rare. 

StAUROPUS BERBERISA3, n. Sp. 

Dark grey : fore wing with a subbasal-outwardly oblique zigzag 
duplex black line traversed by pale grey ; a pale grey-speckled black 
discocellular lunule, a small spot within the cell, and a spot below it, 
a submarginal zigzag series of black dentate spots, and a marginal 
row of similar spots, both series with injier grey-speckled borders : 
hind wing pale grey on posterior half, the anterior half dark grey 
traversed by black sinuous marks ; a marginal row of pale-bordered 
darker lunules. Female darker grey ; markings as in male. Body 
dark grey. 

Expanse, ^ 1 A> ? 2^ inches. 

Hab. Dharmsala (6200 feet, Hocking), Umballa district {Jieed\ 
In coll. British Museum and F. Moore. 

This is a darker insect than S. alternne, the markings of which 
differ in being reddish-brown. It is also distinct from 5. indicus. 

Larva brownish-ochreous, minutely spotted with dark brown, 
forming a darker band along the back, which is traversed by a 
central pale yellow slender line, and bordered by a lateral line ; and 
on the side are two dark bands angulated downwards towards the 
claspers ; sides of head dark brown ; penultimate swollen segment 
edged with black spines ; fore legs black banded ; some larvee are 
entirely dark brown. 

“July 16, 6200 feet. Larva on wild barberry, Khaint and 
Kusmul, the wild pear. Other larvse on August 3rd. Remained in 
pupa 18 days." {Hocking.) 

Cerura himalayana, n. sp* 

Allied to C. vinula. Differs in being of a slightly darker grey 
tint : fore wing with the transverse subbasal series of black spots 
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nearer the base, the antemedial duplex sinuose macular line 
nearer the middle of the wing, and the discal acutely sinuous marks 
being composed of a discal line only, whereas in both C. vinula and 
C. erminea these marks are composed of three lines ; a marginal row 
of spots on each wing in both sexes. Body darker grey ; the black 
thoracic spots and abdominal bands less prominent. 

Expanse, S 2g, 5 4 inches. 

Hab, Dharmsala. In coll. British Museum. 

Larva on willow. Very like that of Cerura vinula'^ (Hocking,) 

Pheosa fasciata, n. sp. 

Pale whitish-ochreous : fore wing with an oblique antemedial and 
a postrnedial suffused greyish-ochreous and chestnut-brown shade, 
the former traversed by two transverse blackish irregular sinuous 
lines, and the lattir by a curved discal less distinct but acutely 
sinuous line, the points of which are more prominently seen on the 
veins ; a similar-coloured zigzag basal transverse streak, and an oblique 
apical costal streak ; cilia alternated with ochreous-brown : hind 
wing paler ; the costal and marginal border slightly suffused with 
ochreous-brown, and a darker patch at anal angle ; cilia alternated 
with brovrn. Body hoary, thorax fringed with chestnut-brown; 
tarsi banded with chestnut-brown. 

Expanse, (S 1 9 - inches. 

Jlab, Dharmsala ((i200 feet). In colL British Museum. 

Larva green ; an elongated dorsal protuberance on fifth segment ; 
fifth to anal segment with oblique lateral red slender streaks and 
dots ; a dorsal red-streaked band from head to anal segment ; head 
and legs pale red, 

“ Feeds on cherry, June 20. Imago out July 16.” (Hocking,) 

Fam. Drepanulid.e. 

Drepana hyalina, n. sp, 

Male and Female, Creamy-white ; semitransparent : fore wing 
with five more or less indistinct greyish- brown sinuous transverse 
lines, two of which are subbasal, two discal, and the other sub- 
marginal ; the three middle lines sometimes slightly suffused inwardly 
with greyish-brown ; a greyish-black spot at lower end of the cell : 
hind wing with similar but leas distinct sinuous lines, which are 
visible only towards the abdominal margin. Palpi and legs yellowish ; 
pectinations of antennee brownish. 

Expanse I f to 1§ inch, 

Hab. Dharmsala. In coll. British Museum. 

Drepana lilacina, n. sp. 

Male and Female. Lilaciue-grey : both wings crossed by an ante- 
medial and a postrnedial straight, slender, ochreous-brown line ; the 
antemedial line on fore wing slightly dilated at the costal end, 
beyond which is a small brown costal spot between the two bands ; 
both wings with two or three small indistinct black submarginal 
spots on middle of the exterior border. Extreme edge of the costa 



402 MR. F. MOORE ON NEW LEPlDOFtRRA [June lO, 

on fore wing^ a slender collar in front of thorax, and palpi, pale 
ochreous ; front of head and legs dusky grey ; shaft of antennee 
steel-blue. 

Expanse, <S 

Hab, Dharmsala. In coll. British Museum. 

“ Taken at sugar in September.” (HocJcing.) 

DrEPANA SIMILLIMA, 11. sp. 

Closely allied to 1). lilacina. Male and female of same shape : 
pale brownish-ochreous : both wings crossed by a similar anteraedial 
and a postmedial line, but both these lines are of a paler tint than 
the ground-colour of the wings, and they are also more irregular ; 
the costal spots are larger, and there is a small spot at lower end of 
the cell, as well as those on the outer margin of both wings. 

Expanse, inch. 

Hah, Dharmsala. In coll. British Museum. 

Fam. SATURNIIDiE. 

Saturnia hockingii, n. sp. 

Intermediate between lindia and 8, grotei. From S, lindia it 
differs in its much darker greyish-brown colour. On the fore wing 
the transverse subbasal band is more acutely angulated outward on 
the median vein, the ocellus is larger and more oval in shape, the 
transverse zigzag lines are nearer the ocellus, thus giving a broader 
brown outer border, the submarginal border of which is more waved 
in the male and straighter in the female. On the hind wing the 
ocellus is larger and rounder, the transverse discal lines both uni- 
formly waved and nearer the ocellus, the submarginal line being also 
waved. 

From grotei it is at once distinguished by its difference of 
colour, grotei being ochraccous, larger ocelli and more acutely 
zigzag discal lines. 

Expanse, <5 3|, $ 4 inches. 

Hab, Kullu. In coll. British Museum. 

“Cocoon under stones. Cocoon pyriform, dark brown, hard, 
pointed, and lax at upper end.” 

Antherasa fraterna, n. sp. 

Male, Dull deep ochreous ; yellowish b(4ow costal border and on 
basal areas, and brownish ochreous on discal areas, with darker discal 
lunular fascia ; subbasal bands distinct ; submarginal red band 
broad, prominently white-bordered ; ocelli oval, talcose centre small. 

Female greyish ochreous, palest on outer borders, slightly yel- 
lowish on apical area ; discal area dusky ; discal lunular fascia 
brownish ochreous; ocelli larger, oval, subbasal and submarginal 
bands as in male. 

Expanse, d 4'J, $ 5^ inches, 

Hab. N.W. Himalaya {iype^ Kussowlee) ; Kangra. In coll. 
F« Moore and British Museum. 

A comparatively smaller insect than and distinguish* 
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able from it by the discal fascia being distinctly lunular and tra- 
versing the wings across the inner half of the ocelli ; the subtnarginal 
transverse red band is much nearer the ocelli on both wings, the 
interspace being only half the distance of that in A, sivalica. 

Fam. L 1 MACODID.E. 

Mires A sufftjsa, n. sp. 

Male, Very pale brownish-ochreous : fore wing with a transverse 
submarginal slender brown slightly curved line ; the basal area to 
the line suffused with pale reddish-ochreous. Thorax, head, palpi, 
and legs above pale reddish-ochreous. 

Expanse inch. 

Hab, Dharmsala. In coll. British Museum. 

Miresa quadrinotata, 11. sp. 

Pale greyish-ochreous : fore wing sparsely speckled with brown 
scales ; aj)ical area sudused with pale brownish-ochreous ; a small 
black-sf>eckled spot at end of the cell, and another spot within the 
cell : hind wing and body greyish-ochreous. 

Expanse | inch. 

Jlab. Kangra ; Kullu. In coll. British Museum. 

PaRASA ilOCKINGII, n. sp. 

M ings brown ; fore wing with a broad, medial, erect, excurved, 
transverse, green band. Thorax and front green. 

Expanse l^j inch. 

JIdb, Kangia Valley (3000 feet). Larva, November, on Toon 
(^Cetlrela toofia). 

Larva liniaeiforni, }»ale green, wrinkled at the sides; above the 
spiracles two lateral rows of very small tubercular tufts of fine short 
yellowish hairs, the anterior and posterior tufts being a little larger; 
four subdorsal anteiior and four posterior larger tubercular tufts of 
rigid black hairs ; a dorsal blue-bordered crimson band with black 
angular lateral marks ; a subdorsal and two lateral slender blue 
lines. Length ^ inch. 

Aphendala fasciata, n. sp. 

Male, Umber-brown: fore wing very sparsely black speckled; 
with a transverse subbasal, a medial, and a marginal lilacine-grey 
silky fascia ; a minute black spot at end of the cell. Cilia hlaciue- 
grey. 

Expanse 1^^^ inch. 

JlaL Dharmsala. In coll. British Museum. 

Fam. LAsiocAMPiDis. 

Bhtma, n. g. 

MTngs semitransparent towards the outer border in male, less so 
in female ; basal area hairy : fore wing narrow, elongated, triangu- 
lar ; costa slightly depressed in the middle, almost pointed at the 
apex ; exterior margin very oblique and slightly convex ; posterior 
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margin short ; costal vein extending to two thirds the margin ; cell 
extending to nearly one half the wing ; first subcostal emitted at 
one fourth before end of the cell ; second trifid, emitted immediately 
before the end, third at one half and fourth at one fourth beyond 
base of the second, the third terminating at the apex ; fifth and 
sixth (or upper radial) on a footstalk beyond end of the cell ; disco- 
cellular inwardly oblique, lower radial from slight angle above end of 
the cell ; middle median at one third, and lower median at two thirds 
before end of the cell ; submedian slightly depressed in the middle. 
Hind wing very short obovate ; costa lobate at the base ; lower end 
of the cell extending to one half the wing ; costal vein deeply 
recurved, its base very convex, extending to only half the margin, 
furnished with two short ascending bifid spurs, the first (or pre- 
costal vein) starting straight upwards from its base, the second spur 
ascending obliquely from above middle of the basal arch ; first sub- 
costal emitted at one half the upper length of the cell and anusto> 
mosing with the concave portion of the costal for a short distance 
and then proceeding to the apex ; discocellular oblique ; two upper 
median veins from end of the cell, middle at one sixth and lower at 
one third before end of the cell ; submedian and internal vein 
recurved. Bodj^ densely clothed with hair, abdomen extending half 
beyond bind wing in male, anal tuft very dense in female ; head 
small, hairy in front; palpi short, pointed at tij), densely, but 
compactly clothed ; legs densely hairy above ; antenna) bipectinated, 
the pectinations plumose, and longest at the base in male. 

Type, B, undulosa. 

Allied to genus Taragama {Megasoma, Boisd.). 

Bhima undulosa. 

? . Poecilocampa undulosa. Walker, Catal. Lep. Het. B. M. 
p. 1477 (1855). 

Male, Semitransparent. Wings fuliginous-black externally, fuligi- 
nous-bronze basally : fore wing crossed by two contiguous inwardly- 
oblique waved antemedial, and two lunular discal fuliginous-grey 
lines, and a submnrginal zigzag black-bordered grey fascia ; a grey 
lunule at end of the cell ; hind wing with two indistinct grey discal 
fascise. Body fuliginous-brown; front of head ochreous ; antennee 
and legs black. 

Female, Less semitransparent. Wings fuliginous ochreous- 
brown ; the transverse markings ochreous-grey. Body and front of 
head ochreous-brown ; anal tuft ochreous. 

' Expanse, cf 1|, $ 3| inches. 

Hah, Darjiling (Atkinson), Cherra Finyi (Austen), Dharmsala 
(Hocking), 

Beared from a curious moss-like larva.” (Hocking,) 

Cocoon of pale rusty-brown silk, intermixed with short sharp 
spiny black hairs. 

Taragama castanoptera, n. sp. 

Female, Differs from T, ganesa in its larger size. Both wings of 
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a dark chestnut vinaceous-^red, with ochreous-white cilise ; fore wing 
with similar, but more prominent ochreous-white transverse bands, 
the outer band being uniformly undulated, not angulated, and not 
showing the discal spot seen in T. yunesa ; exterior border slightly 
greyish speckled : hind wing with a distinct ochreous-white trans- 
verse discal narrow fascia. Head, palpi above, front and top of 
thorax ochreous-white ; tegulae and abdomen dark chestuut-ied, the 
latter with very slight greyish segmental fringe. 

Expanse, ^ 3^ inches. 

Hab, Kangra Valley. In coll. British Museum. 

“ Reared from pupa, spun in fern.'* {Hockiny.) 

Varmina, n. g. 

Fore wing elongated, triangular ; costa almost straight, slightly 
arched at the end, apex somewhat acute ; exterior margin oblique 
and slightly convex ; posterior margin convex towards the base ; 
costal vein straight, extending to two thirds the margin ; cell long 
and broad, extending to two thirds the wing ; first subcostal emitted 
at one half before end of cell ; second at one fifth, third thrown off* 
at a little beyond one half from its base and terminating before the 
apex ; fourtli from end of tlie cell, curving upward and anastomosing 
with third for a short distance and thence recurved upward and ter- 
minating before the apex ; fifth from below fourth at a little b<*vond 
one half between its base and juncture with third ; discoctllular 
angled close to each end, concave in the nnddle, ratlials froiii the 
angles; middle median from angle close to end of the cell, lower 
median at nearly one third before end of the cell ; submediau 
straight. Hind wing short ; costa arched, apex and exterior margin 
convex ; cell broad, extending to two thirds tl»e wing ; two subcostals 
from end of the cell ; discocell ular concave, radial from below its 
middle ; two upper medians from lower end of the cell ; lower 
median at nearly one third before the end ; submediau and internal 
vein slightly recurved. Body clothed with long, lax, silky hair, 
anal tuft somewhat long in male, thick in female ; thorax stout ; 
antennas minutely pectinated in male ; palpi laxly pilose ; femora, 
tibiae., and tarsi laxly pilose. 

Varmina indica. 

Oluphisia indica^ Walker, Catal. Lep. Het. B. M. v. p. 1039 
(185,5). 

Male and Female. Fuliginous-grey : fore wing with five trans- 
verse oblique zigzag dusky-black fasciae, the first, third, and tilth 
most distinct ; the interspaces from base of wing to the fifth fascia 
numerously covered with minute orange-yellow spots, the outer 
border being hare ; a grey-bordered black luuiile at end of the cell, 
a spot in middle of the cell, and a submarginal row of short longi- 
tudinal linear grey-bordered black spots : hind wing uniformly fuligi- 
nous-grey, with an indistinct black lunule at end of the cell. Thorax 
greyisn-white in male, pure white in female, with two transverse 
Pace. ZoyDL. Soc.— 1888, No, XXVIll. 28 
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rows of black spots ; abdomen coTered with blackish silky hair, anal 
tuft greyish ; head, palpi, and legs covered with silky grey hair. 

Expanse, cJ l-j^, $ 1 A i“ch. 

Hab. Dharmsala (l/oeAtn^) ; Umballa District (Ccp^. -Reed). In 
coll. British Museum and F. Moore. 

Larva purple*black, sparsely spotted with minute ferruginous- 
white dots ; a lateral row of more distinct spots, white spiracles, 
and contiguous ferruginous speckles ; the segments sparsely tufted 
with long hair, the lower and subdorsal rows from sixth to last seg- 
ment whitish, the others pale ferruginous, each tuft arising fronj a 
bright ferruginous turbercle ; two black dorsal longer and denser 
tufts on the fifth and one on the twelfth segment, also a long slender 
black tuft on each side of second segment projecting in front of the 
head ; head black, face yellow. 

“ Larva on plum, April ; ])upa April 28 ; imago May 1 4.’^ 

Eitpi'krote fraterna, n. sp. 

Male. Clear reddish-brown ; fore wing crossed by a distinct 
blackish medial sinuous line and three indistinct more slender discal 
sinuous lines, each line being bent inward at the costal end ; tiiesc 
are followed by two parallel outer discal straight but slightly recurved 
lines, and a submarginal indistinct zigzag line, the latter terminating 
in two greyish-speckled spots at the apex ; between the mt'dial line 
and base of wing are some scarcely distinguishable sinuous lines : 
hind wing crossed by three inner discal very indistinct slender sinuous 
lines, two parallel recurved distinct Hues, and a submarginal, less 
distinct zigzag line. Underside slightly paler, the medial and the 
two parallel discal lines only being indistinctly visible. 

Expanse 3| inches. 

Ilab, Dharmsala. In coll. British Museum. 

Allied to E. invalida, Butler (Types Lep. Het. B. M. v. pi. 96. 
f. 3). Distinguished from it by all the sinuous lines on fore wing 
being bent inward towards the costal end. 

Fam. Cymatophoridje. 

Thyatira cognata, n. sp. 

Differs from T, batis in the fore wing being comparatively 
narrower and longer, the ground-colour greyish brown, tlie peach- 
coloured patches are duller but of a darker tint, and the medial 
patch on the posterior border is absent, the basal patch is more 
angular, being almost pointed below the cell, the transverse black 
sinuous lines between the patches are mostly' with greyish-white 
borders. Hind wing and abdomen also greyer brown. 

Expanse to inch. 

Hab. Kangra. In coll. British Museum. 

Habrosyne fraterna, n. sp. 

Paler than H . derasa. Differs on the fore wing in the outwardly- 
oblique subbasal white band being more curved towards the base of 
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the costal margin at its upper end, the white costal area being there 
also broader, the bordering ferruginous sinuous lines are narrower in 
extent, and the complex sinuous lines extending up the discal area 
are more distinctly defined, the white submarginal fascia is also 
somewhat more curved, and the marginal ferruginous lunules broader ; 
both the orbicular and reniform spots are more constricted in their 
middle. 

Expanse to inch. 

Hab* Kangra. In coll. British Musenm. 

This is quite distinct from //. indica^ being distinguished from 
that sj)ecie8 by its smaller size, wider space between the base of fore 
wing and the outwardly oblique transverse line, the space within the 
base of the cell being pure white instead of ferruginous, as in IT, 
vidica. 


Fam. Bombycoid/E. 

Genus Karan a, Moore. 

KaRANA S 1 MII-I 8 , n. sp. 

Differs from the Darjiling K, decorata in its smaller size. Fore 
wi»ig black, grey -speck led, with similar silvery-whitc markings, tlie 
subhasal cojnparatively narrower and more zigzag, the antemedial 
transverse baud more erect, narrower, and witli the two contiguous 
sjmts nearer the hand, the reniform mark is narrower and more 
obliquely disposed, the discal transverse sinuous black line is more 
distinct and has grey-speckled borders, the submarginal hlaek 
dentate points less conspicuous. Iliiid wing pale cinereous-white 
basnily and pale cinereous-browii externally ; cilia alternately 
cinereous-white and brown. Palpi and legs white-speckled. 

Expanse I inch. 

JJab. Kangra. In coll, British Museum. 

PaLIMPSESTIS RENALIS, n. Sp. 

Purplish brownish-grey. Fore wing with a slender, black, erect, 
Biuuous, antemedial line, and au outwardly-angiilated post medial line; 
contiguous to the latter are two or three less distinct lines, followed by 
a more distinct submarginal denticulated line and a marginal row 
of short linear spots ; between the medial hands the area is grey, the 
orbicular and reniform spot is pinkish, and both are bordered pos- 
teriorly by a raised tuft of brown scales. Hind wing dusky brown. 
Legs with indistinct brownish bands. 

Expanse to l^^j inch. 

Hab. Kangra. In coll. British Museum. 

Palimpsrstis orbicularis, n. sp. 

Male and Female, Dusky brownish-grey. Fore wdng with a 
slender, distinct, black, transverse antemedial and a postmedial waved 
line ; orbicular and reniform spot black-lined, the former with a 
whitish centre ; between the antemedial line and the base are four 
or five transverse, indistinct, {»ale-bordered, blackish sinuous lines, and 
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beyond the postmedial line are two similar but wider-separated disoal 

lines, the outer lines being niu4»t \ 

less distinct line also contiguous to the postmedial line ; along Uie 

extreme outer margin is a fine black lunular line. Hind wing grey- 

ish-brown, indistinctlj paler across thc^ middle ; cilia cjneimus. 

Thorax, bead, palpi, and legs, above, greyish-brown ; legs with black 

bands. 

Expanse, d ^ ioch. 

Hah. Kaiigra. In coll. British Museum. 

Palimpsestis albidisca, n. sp. 

Fore wing greyish olive-brown, the posterior base and disc 
slightly suffused with pink, crossed by a medial, waved, sinuous, 
distinct black line, followed by five or six paler sinuous lines, each of 
which are angulated outward at the upper median vein ; beyond 
these is a more distinct but less sinuous line, which is blackest at 
the apical end ; marginal line also black ; between the medial line 
and the base are three indistinct waved black lines with slight 
whitish-speckled borders, and at the base is a short longitudinal 
black-crested streak with white lower edge ; the area between the 
medial line and the third discal line is white below the cell. Hind 
wing pale greyish brown. Thorax, head, and palpi olivaceous 
hoary ; legs with black bands. 

Expanse 1^^ inch. 

Had. Kangra. In coll. British Museum. 

DiPHTERA FA8CIATA, U . Sp. 

Fore wing pale green ; with a black basal costal streak, a basal 
posterior streak which is bent upward below the cell, two small 
costal streaks, followed by a broad costal streak which is continued 
across end of the cell, beyond this are two smaller costal streaks and 
a larger dentate spot, from the latter extends a dark green waved 
fascia, which has a slender, black, sinuous, inner-bordered line, the 
exterior border being sparsely speckled with minute black scales ; 
cilia with an alternate white and black sinuous border. Hind wing 
bluish-white. Body pale green ; palpi and legs greenish-white with 
black bands. 

Expanse inch. 

Hah. Kangra. In coll. British Museum. 

Genus Trijsna. 

Triasna denticulata, n. sp. 

Male. Fore wing brownish-grey ; crossed by slender, sinuous, in- 
distinct blackish lines with grey-speckled borders, of which the basal 
is acute and the discal lines are most apparent ; a marginal row of 
black points ; orbicular mark oblique, with greyish -white centre; 
from the base below the cell extends a longitudinaf black streak to the 
anternedial line, and a similsr streak from the postmedial line to the 
exterior margin. Hind wing white ; veins dusky-brown ; with a 
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rnargitial row of brown lunules, which also extend across the cilia. 
Thorax, pnlpi, and legs brownish-grey ; abdomen paler. 

Female. Fore wing greyer than in male, the transverse lines slightly 
more distinct, the longitudinal black streak continued from the base 
to exterior margin. 

Expanse \ \ inch. 

Hab. Kangra. In coll. British Museum, 

Genus Hyboma, Iliibner. 

IIyboma divisa, n. sp. 

Allied to the European 11. atrigosa^ much larger in size. Fore 
wing dark grey, with a slight violaceous tint ; the transverse ante- 
medial black double line less sinuous, the postmedial sinuous double 
line blacker, the intermedial area being outwardly crossed by a zigzag, 
blackish, fasciated band, the longitudinal blackish streak below the 
cell is in a continuous line from the base to outer margin. Hind 
wing greyish-brown. Thorax, head and palpi, and legs above, dark 
hoary-grcy ; palpi and legs with black bands ; abdomen greyish- 
brown. 

Expanse, d li, $ l^inch. 

Hab. Kangra. In coll. British Museum. 

Fam. Leucaniidjs. 

Genus Tympantstes, Moore. 

TyMPANISTES RUB1DORSALI8, n, Sp. 

Fore wing pale pinkish whitish-ochreous, densely but indistinctly 
irrorated with minute brown scales ; reniform mark small, with brown- 
speckled border $ a marginal row of minute black dots. Hind wing 
pinkish-white, the abdominal border suffused with pale pink. Thorax, 
head, palpi, and legs above very pale brownish-ochreous ; abdomen 
white beneath, pinkish-red above. 

Expanse 1| inch. 

Hab. Kangra. In coll. British Museum. 

Genus Axylia, Iliibner. 

Axylia triseriata, n. sp. 

Fore wing greyer in tint of colour than in A. putrU ; the costal 
border and markings darker, the transverse subbasal zigzag lines less 
acutely angled, the tvro transverse discal rows of dots situated nearer 
towards the outer margin ; between the inner rows of dots and the 
reniform mark is a distinct third row of very similar dots, the marginal 
row of dentate points are also less distinct. Hind wing pale purplish 
cinereous-brown. 

Expanse inch. 

Hab. Kangra. In coll. British Museum. 

Leucania irrorata, n. sp. 

Fore wing pale greyish-ochreous, sparsely irrorated with minute 
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black scales, some of which are clustered somewhat linearly below 
base of the cell and beyond its end ; a black spot at lower end of 
the cell, and a marginal row of minute black dots. Hind wing pale 
cinereous-brown ; cilia white. Body greyish-ochreous ; palpi and 
legs above darker ; tip of abdomen cinereous-brown. 

Expanse l-j^ inch. 

Hah. Kangra. In coll, British Museum. 

Leocania perciba, n. sp. 

Fore wing greyish pinkish-ochreous, with a conspicuous white 
line extending along the median vein from base to exterior margin, 
the line bordered on both sides by purplish-black, most strongly 
beneath at the base, the black also extending upward to the apex ; a 
black spot at lower end of the cell, and a discal and marginal row 
of less distinct minute black dots. Hind wing cinereous-white, with 
pale cinereous-brown outer border ; cilia white. Body greyish- 
ochreous ; a blackish collar across the thorax ; head ochreous- brown ; 
palpi and legs dusky-brown. 

Expanse, If, $ If inch, 

Hab. Kangra. In coll. British Museum. 

Leucania btfasciata, n. sp. 

Fore wing pale purplish-red, with a pale yellowish fascia along 
base of the costa and another alon^ the posterior margin ; median 
and outer veins to the margin whitish, the former w ith a slightly 
black border, and the latter with an indistinct intermediate black 
streak ascending to the apex ; an indistinct discal row of minute 
black dots. Hind wing pale cinereous-brown, suffused with red on 
the margin and cilia. Body pale yellow, tip of abdomen ochreous ; 
thoracic crest tipped with red ; palpi and legs purplish-red. 

Expanse inch. 

Hah, Kangra. In coll. British Museum. 

Allied to L. griaeifa^eiata, 

Aletia fraterna, n. sp. 

Allied to A. alhicoBtUy both the fore and hind wing and the 
body being of a dark purplish reddish-ochreous colour. Fore wing 
with paler short transverse strigm ; median veins and discoidal streak 

a ish ; the orbicular and reniform spot obsolete. Underside of 
wings and body also much darker coloured. 

Expanse, cf 1| inch. 

Hah. Kangia. In coll. British Museum. 

Aletia exanthemata, n: sp. 

Fore wing yellowish-ochreous, speckled with purplish ochreous, 
the speckles being more or less confluent along the costal border ; 
across the wing is a curved antemedial and a waved postmedial 
blackish-speckled line, followed by a similar speckled discal line and 
a marginal row of dots ; between the latter is a dusky snbmarginal 
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waved line ; orbicular and reniform spot almost free from the darker 
speckles. Iliiid win;; pale yellow, with a suffused dusky-browri 
njarf^iu ; cilia pale yellow. Thorax and head yellowish-ochrcous ; 
palpi and legs purplish-ochreous. 

£xf>anse I to l^i\j inch. 

Hah. Kangra. In coll. British Museum. 

Aletia rudis, n. sp. 

Allied to A. ohacura. Fore wing brownish-ferruginous, very 
sparsely irrorated with minute blackish scales and with indistinctly 
darker brownish-ferruginous short transverse strigm, which are most 
apparent in the female ; veins greyish ; a small whitish spot at lower 
end of the cell, at base of upper medians, the spot with black-speckled 
border ; a very indistinct pale reniform spot, which in the female 
is slightly bordered with black scales ; a very indistinct, transverse, 
discal, black -speckled line, the points only of wdiich are seen in the 
male. Ilind wings ferruginous-brown, palest at the base. 

Expanse, d li^ir* 2 ly^ inch. 

llab. Kangra. In coll. British Museum. 

Fam. Caradrinid^. 

Caradkina farinacea, u. sp. 

Fore wing minutely wbite-spcckled ; crossed by a very indistinct 
basal, subbasal, medial, and a discal, sinuous, slender, blackish line, 
followed by a sub marginal luntilar line ; the orbicular spot indistinct ; 
reniform spot with black-speckled border and central dots. Ilind 
wing grey ish-w bite, with a slight greyish-brown border ; cilia white. 
Body and legs grey ; tarsi with brown bands. 

E\panse 1 j inch. 

Hah. Kangra. In coll. British Museum. 

Fam. IIeliothioai;. 

Genus Pradati'a, Moore. 

PrADATTA BIMACXJLATA, 11. sp, 

Male. Fore wing pale straw-yellow, the veins indistinctly lined 
with ochreous-red ; a minute, black, discocellular dot at upper end 
of the cell : hind wing white. Body pale straw-yellow ; thorax 
in front and palpi brighter ; fore legs above ochreous-brown, tibial 
claws black. 

Expanse f inch 

Hah. Dharmsala. In coll. British Museum. 

Genus Masalia, Moore. 

Masalia tosta, n. sp. 

Female. Fore wing ochreous-red, with a slight pale yellow streak 
extending through end of the cell to near the outer margin ; costal 
edge also pale yellow ; cilia slightly edged Wfith white. Hind wing 
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pale straw-yellow ; veins and outer border slightly speckled with 
minute red scales ; cilia with a pale red inner border. Underside 
pale ochreous-yellow ; veins of fore wing and costal border of hind 
wing ochreous-red. Thorax, front of head, palpi, and legs above 
ochreous ; fore tibial claws black ; abdomen pale straw-yellow. 

Expanse 1^ inch. 

Hah. Dharmsala. In coll. British Museum. 

Fam. Anthophilid^. 

Genus Metachrostis, Hubner. 

(Syn. LeptosUiy Gu6nce.) 

Metachrostis contingens, n. sp. 

Dark grey. Fore wing with a basal and three equidistant trans- 
verse more or less interrupted brown waved bands ; the third band 
broadest at end of the cell and there forming a rcniforin spot ; before 
which is an orbicular spot ; a submarginal sinuous pale line. Hind 
wing cinereous-grey, with short, posterior, sinuous, brown-speckled 
bands ; a marginal black lunular line to both wings. Body, palpi, 
and tarsal bands dark grey ; legs cinereous. 

Expanse ^ inch. 

Uab. Dharmsala. In coll. British Museum. 


Fam. AcoNTiiDiB. 

Genus Canna, Walker. 

Ganna splendens, n, sp. 

Male. Upperside : fore wing with a large, broad, waved-bordered, 
pale emerald-green patch, which terminates in a small lower spot on 
hind margin near the base, both with dark brown speckled margins ; 
outer area of wing pale green, crossed by a white lunular discal line ; 
a white-centred brown anterior spot and a white posterior spot on 
exterior margin ; two minute spots also on costa before the apex ; 
cilia green, alternated with brown ; hind wing pale pinkish-brown ; 
margin palest. Body pale brown : front of thorax and vertex 
emerald-green, hind part of thorax and dorsal tuft on middle of 
abdomen black-fringed. 

Expanse If inch. 

Hah. Dharmsala, 6200 feet ; August. In coll. British Museum. 
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November 20, 1888. 

Prof. Flower, C.B., LL.D., F.B.S., President, in the Chair. 

The Secretary read the following reports on the additions made 
to the Society’s Menagerie during the months of June, July, August, 
September, and October, 1888: — 

The total number of registered additions to the Society’s Mena- 
gerie during the month of June was 107, of which 9 were by birth, 
29 by presentation, 6 by purchase, 3 by exchange, and 60 were 
received on deposit. The total number of departures during the 
same period by death and removals was 8.5. 

The most noticeable additions during the month were : — 

Three specimens of Pallas’s Sand-Grouse (Syrrhaptes paradoxus) y 
captured out of the many docks of this Asiatic bird that have lately 
visited the British Islands. One of these (received June 2nd) was 
taken near Berwick-on-Tweed, and presented by Mr. Ilowat Crane, 
the two others were obtained on the Island of Tiree, Argyllshire, 
and presented (June 16th) by Lieut.-Col. Irby and Capt. Seville 
Reid. 

The registered additions to the Society’s Menagerie during the 
month of July were 148 in number ; of these 64 were acquired by 
presentation, 18 by purchase, 3 by exchange, 37 by birth, and 26 
were received on deposit. The total number of departures during 
the same period by death and removals was 122. 

The registered additions to the Society’s Menagerie during the 
month of August were 145 ; of these 80 were acquired by presen- 
tation, 12 by purchase, 20 by birth, 6 by exchange, and 27 were 
received on deposit. The total number of departures during the 
same period by death and removals was 1 06. 

The registered additions to the Society’s Menagerie during the 
month of September were 81 ; of these 54 were acquired by presen- 
tation, 9 by purchase, 3 by exchange, 9 were bred in the Gardens, 
and 6 were received on deposit. The total number of departures 
during the same period by death and removals was 92. 

The registered additions to the Society’s Menagerie during the 
month of October were 93, of which J2 were by birth, 43 by pre- 
sentation, 8 by purchase, 3 by exchange, and 27 were received on 
deposit. The total number of departures during the same period by 
death and removals was 144. 


The following extracts were read from a letter addressed to the 
Secretary by Prof. J. B. Steere, C.M Z.S., dated Manilla, Philip- 
pines, June 25th, 1888 : — 

Since the receipt of your letter I have been in the mtenor of the 
little-known island of Mindoro, and have had the satisfaction of 
procuriniit specimena of a stranw animal there, which, though 
generally talked of throughout the Philippines, is little known to 
Peoc. Zool* Soc*— 1888, No* XXIX* 29 
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PROF* J. B. STEBRE ON THE ^'TAMARON/* [NoY* 20 , 

scientific men ^ This is the ‘ Tamaron.’ From the native reports 
1 could make out nothing but that it was a large fierce beast 
with sharp horns, which attacked all who came near it. While 
in this city last July I saw a professed example mounted in the 
Dominican College of Santo Tomas. From what I could make 
out of it at that time 1 thought the head was that of a calf of the 
species, and that the skin of a young Buffalo had been used for the 
remainder of the specimen. I now know that the first part of my 
impression was correct. I am not now so certain of the second 
part, as to the skin of a young Buffalo having been used, and shall 
examine the specimen again. 

In Mindoro I procured three full-grown individuals (two males 
and one female) of the Tamaron, and have preserved the skins and 
skeletons. 

“ The following is my description, as taken from the animals when 
first killed : — 

“ General colour of skin and hair black, hair short and ratlier fine. 
A greyish-white stripe running from near the inner corner of the 
eye towards the base of the horn (this stripe three inches long by 
one inch wide), a greyish-white spot above each hoof on all feet, 
and a greyish-white patch on inner side of lower fore leg ; skin and 
hair of groin white ; bare skin of nose and lips black ; horns and hoofs 
black ; tips of horns pointed and polished ; horns triangular, with a 
tendency in the bulls towards thickening and flattening at the base ; 
lower part of the horns with deep irregular pits ; several of the last 
vertebrae of the tail aborted. Size of No. 1, an old bull : — length from 
point of nose to tip of tail eight feet one inch ; length of tail one foot 
five inches ; length of tassel of hairs at end of tail two and a half 
inches ; height at shoulder three feet f-ix inches ; from breast-bone 
to sole of fore foot one foot eight inches ; length of horns one foot 
two inches ; circumference of horns at base thirteen inches ; horns, 
distance apart at base one and a half inch, at points ten inches ; 
length of head, before skinning, one foot four inches. 

No. 2, an old cow, differed but little in measurements, being 
eight feet in length ; height at shoulder three feet five inches ; the 
horns were weaker and rounder at the base. 

No. 3, a full-grown young bull, was eight feet two inches long ; 
height at shoulder three feet five inches, at hip three feet six inches ; 
horns little worn and one foot five inches long. 

“ The body of the Tamaron is very round and muscular, as are the 
legs. 

“The horns run downwards and backwards until they reach the line 
of the eye and upper edge of the nose, and then pass nearly straight 
backwards, turning towards each other moderately at the points. 

“ The animals are Buffalo-like in habits ; they come out upon the 
sandy reaches of the rivers at night to fight and to escape the insects, 

^ See communications from Mr. A. B. Everett, Dr. A. B. Meyer, and Mr. 
Bartlett on this subject, P. Z. 8. 1878, pp. 792, 881, 882 ; also Dr. Meyer’s letter, 
* Kature/ xxxix. p. 9 (1888); and Dr. Hoffmann’s artic^ in Abh. k Zook Mus. 
zu Dresden, 188il-87, no 3, p. 27. 
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and gather together in bands of some size. They separate by day 
going two or three together, or solitarily, into the low bottoms at the 
back of the streams, feeding on the wild cane and making their way 
to the little forest-streams and pools, in which they bathe in the 
water and mud like the Buffaloes. 

** The domestic Buffalo (Buhalus indicus), the only beast of burden 
here, has escaped from its owners in the island of Mindoro in 
large numbers, and is now found wild, and is called ‘ Cimmarone.’ 
The Tamaron and these come in frequent conflict, the Tamaron 
being said to attack it at first sight, and, though much smaller, being 
quicker and stronger, to drive the Buffaloes back. The ‘ Tamaron/ 
from all I can make out, is nearest to the Aiioa of Celebes, and 
raises a new problem in distribution. If Mr Wallace’s generic name 
stand it might be called Anoa mindorensis, if not already named, or if 
that of Reichert is adopted, Probubalus mindorensisP 


Mr. Edgar Thurston, C.M.Z.S., exhibited and made remarks upon 
a fine series of Corals and other marine animals which he had 
collected on islands in the Gulf of Manar, Indian Ocean. 

Mr. Henry Seebohm, F.Z.S., exhibited examples of Phasianus 
shawl collected by General Prejcvalski in the upper valley of the 
Tarim River, and an example of a new species of Phasianus from 
the shores of Lob-Nor, respecting which he communicated the fol- 
lowing note by Herr Theodore Pleske ; — 

“ Amongst the collection of bird-skins which General Prejcvalski 
brought from Lob-Nor is a fine series of a species of Pheasant which 
he provisionally determined as Phasianus shawi (Prejcvalski, “ Von 
Kuldscha liber der Tian-Schan an der Lob-Noor,” Isvest. Imp. Russ. 
Geogr. Obsch. xiii. p. 275, 1877). He afterwards described it as a 
new species under the name of P. tarimensis (Prejevalski, Dritte 
Reise in Central Asien, aus Saissan iiber Chami nach Thibet und 
an die Quellen des Gelbe Flusses, p. 95. A review of this work, 
which was published in 1883, will be found in the ‘Journal fiir 
Oniithologie,’ 1H8G, p. 524.) 

“ Phasianus tarimensis is very closely allied to P. shawi^ but differs 
from it in two important particulars ; 

“ a. The wing-coverts are yellowish brown instead of ashy grey ; 

“ b. The margins of the feathers of the rump and of the upper 
tail-coverts are green and buff instead of copper-red. 

“ It ranges from Karaschar, in the lower valley of the Tarim River, 
and the valley of the Tschertsche Darya to the shores of Lob-Nor.** 
Mr. Seebohm added the following remarks : — 

“ General Prejevalski obtained examples of P. shawi in the valleys 
of the Aksu-Darya and the Khoten-Darya near their confluence with 
the middle stream of the Tarim River, and in the oasis of Sa-tschen, 
which do not differ from those obtained by Dr. Scully near the 
city of Kashgar. They were originally described by him as P. sat-- 
ehenensis, a name subsequently withdrawn in favour of P. insiffnis, 
both names being synonyms of P. shawL 


29 * 
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** The green and buff upper taiI«covertg of P. tarimeniii distinguish 
it both from P. colchicus and its allied races> in wbidi the upper 
taiI«coyerts are copper-red, in some examples alternating with green 
in certain lights ; and from P, torguatus and its allied races, in which 
they are green and slate-grey. Both in its geographical range and 
in its coloration it is intermediate between these two groups ; but 
on the whole its affinities seem to be with the latter if we attach 
importance to the characters of the tail-feathers, which are narrowly 
barred with dark brown between buff rather than olive spaces.’’ 


Mr. Henry Soebohm, F.Z.S., exhibited a specimen of the Sociable 
Lapwing ( Vanellm gregarius) which had been shot in Lancashire 
about twenty-five years ago, and was the only example of this species 
which had been known to have occurred in the British Islands. 
Mr. Seebohm made the following remarks: — “The specimen now 
exhibited was shot by a farmer named John Jackson out of a flock 
of Peewits in autumn, and was ])reserved by a gamekeeper of the 
name of John Isles, who placed it in a case of stuffed birds belonging 
to another gamekeeper of the name of Joseph Frank land. It re- 
mained for many years in this case, which contained about sixty 
other birds, and was taken rare of by a farmer of tlie name of 
William Frankland, a brother of the gamekeeper, who lived at 
Holcombe, near Bury. 

“ Whilst it was in Frankland’s possession it was erroneously identi- 
fied as a Cream-coloured Courser, and was recorded as such (Mitchell, 
t ‘Birds of Lancashire,’ p. 175). It is now in the possession of Mr. 
W. H. Doeg, of Manchester, who has kindly sent it up for exhibition. 

“ The bird was shot some time between the years 1860 and 1 866, at 
Whitehall, about two miles from St. Michaers on Wyre, and nearly 
ten miles south-east of Fleetwood, not far from the celebrated Pilling 
Moss, where the Black-headed Gulls used to breed. 

“ The pedigree of the specimen appears to be perfectly satisfactory, 
and the appearance in this country of a species which breeds in 
South-west Siberia only adds another case to many similar accidental 
occurrences. It is in immature plumage, probably about a year old. 
There are no signs of the dark streaks on the breast nor of the buff 
streaks on the back so characteristic of young in first plumage ; but 
the black on the crown and on the belly and the chestnut on the 
thighs are only beginning to appear. Its shortest primaries are 
blajjk on the outer webs and white on the inner webs, a character 
which separates the species at all ages from its thirteen allies. It 
has a small hind toe ; the outer tail-feather on each side is entirely 
white ; the other tail-feathers are crossed by a dark band, and the 
secondaries are entirely white. The combination of the four last- 
mentioned characters is also diagnostic of the species.” 


The following papers were read ; 
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1. Coutribution to the Skeletal Anatomy of the Mesosuekta 
based on Fossil Remains from the Clays near Peter- 
borough in the Collection of A. Leeds, Esq. By J. W. 
Hulke, F.Z.S. 

[BeceiTed July 14, 1888.] 

(Plates XVIII. & XIX.) 

The primary divisions of the Order Crocodilia laid down by 
Cuvier (1), and extended by R. Owen (2) and by T. Huxley (3), 
are so true to nature that they have been substantially adopted by 
all subsequent writers and have proved insusceptible of material 
modification. However, within these great divisions the classifi- 
cation of the Crocodilia has, as Strauch truly remarks with reference 
to its extant members, ever constituted one of the more difficult 
tasks of the systematic herpetologist (4). This he rightly attributes 
principally to the small amount of material available for an exhaustive 
study of the entire skeleton of the several Crocodilian species 
preserved in our Museums, and in some measure to the mutable 
nature of those parts from which the systematic herpetologist has 
mainly taken the distinctive characters he employs, viz. — the skull, 
in which the proportions of the proper cranial and the facial region 
notably alter with the age of the individual in all species ; and the 
integument, the scutes of which exhibit, within limits, differences as 
regards their shape and their arrangement in the same species. 
Even now, after an interval of more than twenty years since the 
publication of Straucl/s admirable synopsis (.5), no public osteo- 
logical collection in this metropolis, so far as I can ascertain, 
possesses a series illustrating the changes of form which the Croco- 
dilian skeleton undergoes in its growth from the young to the 
mature individual in any one species. Indeed as regards one — 
Gavialut and this not the least important, I find that neither the 
British Museum nor that of tlie Royal College of Surgeons contains 
a single entire skeleton. The latter, however, possesses a few 
detached bones of this genus (crania are well represented in both 
collections). Exact and comprehensive anatomical knowledge not 
limited to external features, but extended to the whole skeleton and 
to the soft parts must form the only safe basis of any enduring classifi- 
cation. As regards the extinct members of the Order, the difficulties 
arc for very obvious reasons greatly increased. Highly instructive 
as are the magnificent skeletons bedded in slabs of rock that adorn our 
galleries, these often fail to afford information respecting forms and 
structural details which yet may be of first-rate importance. Ob- 
viously many such details can only be apprehended by the study of 
detached bones that can be separately handled, and he viewed in turn 
from every side. It is the facility for such study that gives a high 
value to a large collection of Crocodilian remains from pits opened in 
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the Oxford Clay \ near Peterborough, obtained by A. Leeds, Esq., 
to whom I tender my warm thanks for roost courteously affording 
me an opportunity of studying them at leisure during the past 
winter. They are easily freed from the clay by washing, after 
which many of the bones, except for some crushing by earth-pressure, 
are nearly as complete as freshly macerated osteological specimens. 
The mode of their occurrence in the rock, their facies, and their 
relative proportions concur in affording a high degree of probability 
to Mr. A. Leeds’s conviction that each of his series represents one 
individual, and is not derived from several skeletons. An im- 
pression that they help to clear up some points in the skeletal 
structure of the earlier Crocodilians hitherto obscure and requiring 
confirmation is my apology for offering an account of these remains. 
Mr. Leeds’s collection contains remains referable to both the 
primary groups into which Messrs. E. and E. E. Deslongchamps in 
tlieir classical ‘ Memoirs ’ (6) divide the family Teleosauria ; their 
genus Teleosaurus is exemplified by a member of the subgenus 
SteneosauruSf and their genus 'Metriorhynchm by probably niore 
than one species. Mr. Leeds tells me that ^teneosaurian remains 
occur sparingly and they are restricted to the u])per beds, whereas 
those of Metriorhynchm are plentiful, and they are distributed 
throughout the whole series of the beds, from the uppermost to the 
lowest exposed in the pits. 

The cranial characters distinctive of the two genera laid down by 
Messrs. Deslongchamps (7) are plainly recognizable in the skulls in 
Mr. Leeds’s collection. As, however, these are much crushed and 
otherwise imperfect, I do not offer any description of them. 

Metbiouhynchus. 

Vertehroi, — All, except the first two and the two sacral, have both 
terminal surfaces of the centrum more or less concave, the character 
which stamps the Protosuchii of K. Owen (8), the Mesosuchia of 
T. Huxley (9), and distinguishes these from all the more recent 
Crocodilians, including those of Tertiary age and also the extant 
members which together compose Huxley’s suborder Eusuchia (10). 

Atla^, — This vertebra (Plate XVllL fig. 1) is composed of the 
same elements as in extant Crocodiles, viz. — of an azygos ventral 
piece (“basilar Stuck,” Stannius) (11); of a pair of lateral pieces 
which, in conjunction with the basilar piece, constitute an incomplete 
ring; of a odontoidea ; and of an upper j)iece (“ piece supo- 
rieure,” Cuvier ; oberes Schlussstuck of German zootomists). The 
existence of this last element may not be doubted, although it is not 
preserved in any atlas in the collection, since its presence lias been 
demonstrated in the earlier Crocodilians of the Lias (12), in those 
of contemporary rocks in Normandy (13), in those of Tertiary 
rocks (notwithstanding Ludwig^s opinion that it is absent from the 
Crocodilians of the Mayence basin (14) — an idea founded on a mis- 
apprehension), as it is also in all extant Crocodilians. 

^ Through miflapprehoneion of information given mo respecting these pits, T 
was formerly under the impiHsssion that they were in the Kunmeridge Clay. 
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In immature individuals all the component elements of the atlas 
are distinct, but in mature individuals they are often synostosed, as 
are also the atlas and epistropheus. 

Basilar jnece (Stannius). — In its form and its connections this 
part agrees closely with that of extant Crocodilians, Its anterior or 
cranial surface contributes nearly the lower or ventral half of the 
articular cup for the reception of the occipital condyle. Its inferior 
surface is convex transversely ; whilst its superior is slightly concave 
in this direction, and it is adapted to the corresponding surface of the 
pars odontoidea. Its supero-lateral margins unite with the “ lateral 
pi(‘ces.'’ Its posterior margin, thin, has at its junction with the 
lateral margin, on each sid(% a large articular facet for the first pair 
of ribs. 

Lateral pieces'’' — These are composed of a thin, compressed, 
upper part which forms the side-wall of the licural canal, and of a 
stouter lower half. The division between these two parts is 
indicated on tlie median surface by a slight horizontal ridge which 
marks the former attachment of the “ transverse ligament.” The 
anterior border of the stouter lower part is so wide that it deserves 
the term surface. Sniootli, articular, forming a small segment of a 
circle, it contributes the u}>per lateral border of the occipital cup. 
The inferior border of the lateral piece unites witli the supero- 
lateral border of the “ basilar piece.” The ]K)sterior border, and the 
upper border of the upper part of the lateral piece, that part whicli 
bounds the neural canal, arc thin ; and at their junction they are 
prochiced backwards, and they form a rndimentar) j)ost-zygapophysis 
which articulates with a similarly dwarfed prae-zygapophysis on the 
epistro})hens. The outer surface of the “ lateral piece is traversed 
obIi(|nely by a ridge, which, starting from the angle formed by the 
junction (d* the anterior and superior margins of that part of the bone 
which bounds the neural canal, descends in a backward direction 
towards the postero-inferior angle, where it ends in a small projection 
or tubercle situated in the level of the diapo}>hysis on the epistro- 
})heu8. For reasons presently stated this little tubercle should rank 
as an U})per atlantal transverse process or diapopliysis. The median 
aspect of the stouter, lower part of the lateral piece rests on the 
pars odontoidea. 

Pars odontoidea. — This has a slightly skewed cubic or pyramidal 
form, its inferior or ventral part being slightly smaller than the 
up}>er. The posterior surface, plane, is marked by horizontal 
ridges and furrows indicative of synchondrosis with the cranial, 
terminal surface of the centrum of the epistropheus. In aged 
individuals it is frequently synostosed with this. The outline of tliis 
(f)osterior) surface of the pars odontoidea is an inequilateral four- 
sided figure, in which the upper is longer than the lower side 
Upon its upper surface may be discerned (1) a relatively wide, 
smooth, median tract — the floor of the neural canal ; this is slighth 
encroached upon laterally by (2) a rough synchondrosial impression, 
marking the attachment of the neurapophysis, which also descends 
upon the lateral surface. The postero-lateral angles of the upper 
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surface of the •pars are truncated by the abutments of the most 
anterior part of the neurapophysis of the epistropheus. Upon the 
anterior or cranial surface of the pars are discernible : — (1) a smooth 
upper tract of rhomboidal outline, of which the upper angle is 
truncated by the neural canal ; this area contributes the upper, 
central, and deepest part of the occipital condylar cup ; and (2) 
a lower, larger tract looking downwards and forwards, stamped by 
wrinkling denoting synchondrosial union with the basilar }>iece.*’ 
Epistropheus (Axis). — This bone (Plate XVIII. fig. Jl) dilfcrs 
from all the vertebrae posterior to it, (1) in tlie great antero-posterior 
extent of its spinous process and of its neurapophysis, which latter, 
prolonged in advance of its proper centrum, abuts slightly upon the 
pars; and (2) in the flatness of the anterior terminal surface of its 
centrum, which in immature individuals bears the stamp of synchon- 
drosis, and in aged individuals is often synostosed with the pars. 
The posterior terminal surface of the centrum is concn\e. In the 
level of the neurocentral suture, not quite equidistant from the two 
ends of the centrum, but rather nearer to the cranial, is a stout, 
upper, dowuiward shmting, transverse process (diapophysis) ; its cross 
section is oval in outline, the major axis horizontal ; and at the lower, 
anterior angle of the lateral surface, where this joins the under sur- 
face of the centrum, is an inconspicuous facet (parnj)ophysis) for the 
capitulum costa*. Below the neural suture the rnuldle of the 
centrum is compressed, and its sides here inclining inwards meet 
ventrally in a narrow^ edge or keel. 

The morphology of some of the comjmncnt parts of the atlas has 
been much discussed, nor have the last words been spoken. Tin; 
correspondence of the pai's odoutoidea to the odontoid process of 
the epistropheus in higher Vertebrates was recognized by Cuvier 
(15). If the body of a vertebra be defined as that part of it which 
is traversed by tlic notochord, then, beyond doubt, embryology 
demonstrates that the pars odontoidea is a vertebral centrum, and 
also that it belongs to the atlas, since in an early embryonic stage 
the notochord may be seen piercing it, and it evidently, together 
with the pair of “lateral pieces” and the basilar piece, forms one 
undifferentiated “continuum.” These views of the morphology of 
the pars have been held by nearly all writers. E. Deslongcliamps 
alone, 1 think, regarded the pars as representing the centrum, not 
of the atlas, but of a vertebra once ancestrally present between tiie 
atlas and the epistropheus, but uow reduced to a rudiment. lie 
appears to have been led to form this opinion by the occurrence of 
a notch m the free border of the spinous process of the epistropheus, 
and by the great antero-posterior extent of the neurapophysis of 
this latter. These facts appeared to him to hint that the neural 
arch of the epistropheus comprises two parts originally distinct, — 
one posterior, the jiroper arch of the epistropheus, the other anterior, 
the neural arch of a vertebra immediately anterior to the epistro- 
pheus which, its own centrum being reduced to a rudiment, has 
coalesced with that of the epistropheus (16). This conception of 
the pars is untenable. 
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That the pair of lateral pieces ** which» above, form the side- 
walls of the neural canal, below join the basilar piece, in front 
contribute to the supero-lateral part of the cup for the occipital 
condyle, which internally rest on the upper part of the antero-lateral 
aspect of the pars, encroaching slightly on the upper surface of this 
latter, are the morphological equivalents of the ueurapophyses of 
other vertebrae is universally accepted. It is probable that they 
also comprise that part which in Mammalia, under the guise of the 
expanded root of the neurapophysis, contributes the dorso-antero- 
lateral portion of the body of the vertebra which P. Albrecht has 
named Ame-centroid (17). This part of the atlas retains its 
individuality throughout the vertebral column in some early reptiles, 
of which Jctinodon is an example. Gaudry, who has given ex- 
cellent figures of the vertebrce of this Saurian in his admirable 
‘ Enchainements,’ very appropriately named this part pleuro- 
centrum (18) ; and this term has been ado})ted by E. D. Cope, who 
originally had designated the same part centrum in his accounts of 
Trirnerorhuchldians from hornotaxic rocks in N. America (19). 

No part of the atlas has been the subject of more discussion than 
the azygos hasilar piece'^ which inferiorly completes the ring. 
Cuvier regarded this as the body of the atlas (20). R. Owen 
considered it to be the inferior part of the centrum of the atlas’* 
(21). lie also regarded it as homologous with the ventral spur or 
Carina present in the cervical and in the foremost thoracic vertebrae 
in extant Crocodiles, from which it differs, he remarked, in being 
autogenous. Eurther, this author blent itied it with the foremost of 
the “ bubvertebral wedge-bones ** which in Ichthyosaurus supple- 
ments interiorly the atlantal cup for the occipital condyle (22), 
To the “ suhvertebral wedge-hones,'’ to the ventral spur of the 
cervical vertebru) of extant Crocodilians, and to the Crocodilian 
atlantal basilar {>iecc, R. Owen applies, alike to all, the term 
hypapophysis. But are all these morphologically equivalent 
structures, and is this term properly applicable to all? Apparently 
R. Ow'en himself has not invariably used the term hypapophysis in 
the same sense, since he evidently has applied it to a part which in 
one instance is a downward extension of the centrum, and in 
another instance he has connected it with a part having an auto- 
genous origin di.stinct from the centrum. Now in embryos of 
extant Crocodilians it is easily demonstrable that the ventral spur of 
the cervical vertebrae is a dovvnward production of the centrum, with 
the tissues of which it is always continuous (23). To this the term 
hypapophysis strictly applies. The cervical vertebrai in many extant 
lizards have a ventral spur of identic origin, but together with this 
there is ficqueutly present another element, intercalated veutrally 
between the vertebral cent* a, originating independently of these, 
though later it not unusually coalesces with the genuine hypa- 
pophysis, commonly of the posterior of the pair of vertebree between 
which the primitively separate piece lies. Instances of such inter- 
calated pieces are common. They are shown in the two annexed 
sketches of cervied vertebra of Jgwna sp. and Trachyosaurus 
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rugosus. In the former the * intercalary^ or intereentrum only is 
present ; in the latter lizard it coexists with a js:enuine hypapophysts. 
In any comparison of the Crocodilian atlantal basilar piece with the 
foremost of the “ subvertebral wedge-bones of Ichthyosaurus ^ the 
morphological significance of the pair of long, slender hypaxonic 
styles attached to the former may not be ignored. These styliform 
bones were regarded by Cuvier as apophyses transverses** (21). 
Their separate ossification is unfavourable to this view, which is not 
now maintained by anyone. Their inferior position might seem to 
suggest their being a form of chevron. Is this a tenable sup- 
position ? The individual distinctness of each style, the absence of 
union of their ventral ends, is not sufficient, of itself, to refute this 
idea, since Ichthyosaurus and Plesiosaurus furnish familiar examples 
of the complete separateness of the two styles constituting their 
caudal chevrons. It is scarcely necessary to state that the reptilian 
caudal chevron originates in a downward extension of an inter- 
centrum. ThivS, as Dr. G. llaur has mentioned, is plainly demon- 
strable in Sphenodon (25). The development of the intercalated 
part seems often to be inversely proportioned to that of the freely 
ventrally dependent part that forms the chevron. The former may 
be reduced to a mere rudiment, or it may even disappear, whilst the 
latter may peisist in its perfect form. I do not call to mind an 
example of the concurrence of an intereentrum and of a chevron, 
each being distirict, and both not forming a continuum. The pair 
of styles dependent from the posterior border of the basilar pieces 
do not, then, lend any supjjort to the identification of the basilar 

* piece of the Crocodilian atlas with an (Ichthyosaurian) intereentrum. 

The obvious formal resemblance of the atlantal styles to the 
next posteriorly situated pair of similarly-shaped pieces, by all 
writers regarded as riblets, is a valid reason for regarding tlie styles 
also as riblets. 

The chief and almost only difference is the simple form of their 
vertebral end, and their consequently single vertebral articulation. 
In estimating the value of this it should be borne in mind that the 
division of the vertebral end of the rib, which is so marked a feature 
in those of the other ceivicnl vertebrse behind the epistropheus, is 
in Kusuchia usually indicated only by a shallow notch in the ribs of 
the vertebra just named. The ventral angle of the notch, which 
represents the capitulum costae is borne diiectly on a parafiophysial 
facet or tubercle ; whilst the upper angle of the notch, answering to 
the tuberculum costa, is commonly^ only connected by ligament with 
the. diapopbysis. From the rudimentaiy condition of the costal 
tubercle in the second pair of riblets, it is easy to conceive that a 
slight further reduction of it might cause its complete suppression in 
the first pair, and this appears actually to have occurred as regards 
the atlantal styles in the IJusuchia. Mesosuchia, however, retain a 
trace of a costal tubercular articulation in the little process which 
projects from the outer surface of the atlantal neurapophysis (cf. 

* Hate XVIII. fig. 1, d). The position of this little process in serial 
line with the upper transverse processes of the other cervical verte- 
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brsB speaks distinctly in favourof its diapophysial character. The 
common acceptance of the pair of atlantal styles as rihlets seems, 
then, well founded. 

The origin of the ribs in connection with the myocommata, their 
primitive independence of the permanent vertebree, and their inter- 
vertebral position as regards the latter suirgest the inquiry whether 
instances of ribs being borne on intercenira are ktiown. 

It has been thought that an affirmative answer to this is to be 
found in tlie vertebral column of llhavhitom\d<t (E. D. Cope). In 
suppcM t of this Dr. G. Baur (2()) cites Prof. E. D. Cope, who describes 
the capitellum of the furcate rib of a Pehjcosaurian — Embolophorus 
fritiHus — as being borne on an ** intercenfru?n'^ (27). But tlie 
significance of this turns on the true morphology of the part here 
termed hUercentrum"" by Cope. Now in stating the generic 
characters of Trimerorhachis this author writes : — “ The centrum is 
represenleii by three cortical ossifications of the chorda sheath, a 
median inferior, and tw'o lateral. The lateral pieces arc quite dis- 
tinct troin one another, and are in contact wdth the neurapopiiyses 
al»ove, and I lie posterior border of the median segment in front. 
The neuial arch joins chiefly the lateral element'^, but is in slight 
contact with the lateral summits of the inferior element,” The 
median element I call intercentrum” (27). .\gain, referring to 
lihnchitomus valpns^ this author states: “ Each vertebra consists of 
two segments, an infercenfrum and a neural arch. The true centrum 
is wanting in the S|i(‘cimens at mv disposal, and the intercentram 
supports portions of two adjacent neural arches. With these it 
shares the iutervertciiral articular face usually borne by the centrum ” 
(28). It is e\ ideut from thcvse pas^^ages that Cope’s “ intercentrum ” 
(as is meuiioned iii an earlier part of his paper) is Gaudrv’s hjpo- 
centrum.^^ Again, in E. D. (’ope's definition of the Gaiiocephala 
the following statement occurs: — “ Vertehrse comisting of centra 
and iiilercenlra, the fornuT not extending to the base of the vertebra, 
the latter not rising to the neural canal. The centrum consisting of 
two parts tlistiuct from the hupeiior neural arch, viz. a lateral piece 
on each side ” (29). Here centrum is used not as equivalent to 
body, for this latter term in its general apt»lication comprises also 
the inferior piece. It would a|)))ear tliat Cope’s application of the 
term centrum to the inferior piece was consequent on his interpre- 
tation of the pair of lateral pieces (Gaudry’s pleurocentra) as com- 
posing the centrum. I do nut gather from any of his writings that 
Prof. Cope has, in any of the Ganocephala described by him, found 
intercalary pieces concurrently with vertebral bodies ot the con- 
struction just mentioned, and the argument based on his obser- 
vations in relation to this subject, viz. Gaudry’s hupocentrum is an 
intercentrum, is not, 1 submit, conclusive ; and, this being so, the 
inference drawn from the supposed costal articulation with the 
intercentrum in Trimerorhachis, viz. that the atlantal basilar piece 
is really an intereentnun, appears to me to want confirmation. Lower 
in the vertebrate scale instances are known, of which Spatularia is 
an example, where, together with vertebr© consisting of a neural 
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arch (the expanded root of which, descending laterally on the noto- 
chordal sheath, represents a pleurocentrutn), and of an inferior or 
ventral ossicle lying vertically beneath it, and so representing 
Gaudry’s hypocentrum^ there are also present distinct inferior ossicles 
in the notochordal sheath, intercalated one between each pair of com- 
posite vertebral bodies, and thus intruded between the hypocentra. 
Similarly superior intercalaries occur between the neural arches. To 
such inferior “ intercalaria ** the term intercentra is strictly pertinent. 

In the Ganoid Amia caha the cartilaginous tips of the trans- 
verse processes are structures having some correspondence to ribs. 
Now Dr. G. Baur mentions that in Amia calm the lateral (or trans- 
verse) process (Basalstumpf, Gdtte) at a certain point in the vertebral 
column, near the end of the body-cavity, passes from tlie centrum 
of a vertebra to the intercentruin next imnn diately following (30). 
In the only skeleton of Amia caha accessible to me (one prepared 
by Ilyrtl preserved in the Museum of the Iloyfil College of Surgeons), 
I find that behind the 6th \ertebra following the body-cavity arch- 
less and arch-bearing centra alternate regularly ; and, except for a 
slight difference of size, these two kinds of centra are barely distin- 
guishable. The lateral or transverse process, which in that part of 
the vertebral column which corresponds to the body -cavity is borne 
by the arched centra, alone i)rcsent there, is not, in this skeleton, in 
the region behind the body-cat ity transferred from the arch-bearing 
to the here intercalated archless centra (or iniercentra) ; but the 
transverse process continues to occur only on tb.e arch-bearing centra, 
until at the caudal end of the column, through reduction of bulk 
and through crowding, the distinctness of the component pieces of 
the column is lost. 

Ascending in the vertebrate scale, JIatteria, as shown by Dr. G. 
Baur, furnishes in its anterior vertebne an example of the connection 
of a rib with a true intercentrurn Here the capitulum of the 
furcate rib, mostly represented by ligament, is ligarnentously con- 
nected with the intercentrurn, whilst the tuberculurn rests on the 
centrum. I find this arrangement present in the three anterior 
pairs of ribs in two skeletons of Hatteria now before me. The 
secondary connection of the ribs with the permanent vertebra), and 
the arrangement in Hatteria demonstrating the connection of the 
capitulum costae and the intercentrurn, would seem to favour the 
idea that the Crocodilian basilar piece is morphologically an inter- 
centrum, The body of evidence, however, is I thiitk, unfavourable 
to this conception ; and this, together with the fact that in the early 
ernbryo the basilar piece is continuous with the pars odontoiJea and 
with the neurapophysis (including the hexuicentroids, Albrecht), 
gives very great probability to the hypothesis that the basilar piece 
is really that which R. Owen termed it — the inferior part of the 
centrum of the atlas. This is also C. K. Hoffmann’s view of it (31). 

The morphological equivalence of the Crocodilian basilar piece to 
the foremost of the subvertebral wedge-bones in Ichthyosaurus does 
not seem to me proven, but rather the contrary. Probably in the 
Enaliosaur the ** body ” of the atlas is the equivalent of the Croco- 
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dilian basilar piece + the two pleurocentra 4- the pavB odontoidea. 
As bearing on this it is not without significance that the lateral 
surface of the atlas in Ichthyosaurus is impressed by a diapophysial 
and a parapophysial pit, for the double costal articulation, as occurs 
in the axis and the other vertebric behind it. 

There remains for discussion the inverted V-like piece that caps 
and superiorly closes the neural arch. As already said, this is 
missing in Mr. Leeds’s specimens, but of its former presence no doubt 
may be entertained. What is its morphological import ? Cuvier’s 
view that it represents the proc. spinosus of other vertebrae was the 
doctrine generally acce[)ted until about 10 years ago, when P. Albrecht 
advanced reasons for regarding it as a vestige of a vertebra ances- 
trally present between the atla‘> and the skull, but since suppressed. 
To this ho attached the name 2)roatl(is, Albrecht’s principal 
ground for this conception of the nature of the “ piece suporieurc” 
ajjpears to be the emergence of the first spinal nerve in front of the 
neural arcli of the atlas, for which reason it is by some named sub- 
occipital nerve, whereas all the other spinal nerves escape from the 
neural canal beliind or through the neurapophysis of the vertebra to 
which they serially corrcs[)ond. An approximately vertical plane 
laid through the point of emergence of a spinal nerve will divide the 
neurapophysis into an anteiior jiait hearing the prtez}gapophysis, 
and a posterior jiortion supporting the postzygapophysis and the 
spinous process. Tlie neurapophysis appears to have two roots, of 
which the posterior may lie ligamentous, and the nerve passing out 
between these leaves the neural canal not, Albrecht says, interver- 
tebrally as commonly taught, but veitebrally by piercing through 
the neurapophysis, which point of exit is morphologically iuterver- 
tehrally situated. Now the vertebral comjilex called the atlas lies 
behind the first spinal nerve, and since the serial correspondence of 
the spinal nerves and vertchite expressed in numerical order is not as 
2 : 2 or 3 : 3, hut as 2 : (2— I), or 3 : (3 — 1) ; or, to express the 
same circumstance another way, since the second and third spinal 
nerves correspond respectively to the vertebrm next in front of them, 
it follows that the first spinal or suboccipital nerve does not corre- 
spond to the atlas, hut to a vertebra serially in advance of this. A 
vestige of such an anterior vertebra Albrecht di.^covers in Cuvier’s 
piece superieure. This he regards as representing the neural arch 
of the ancestrally present, now' suppressed, vertebra once interposed 
between the atlas and the occiput (3 1 a). This superior element was 
suhseouently disco'^ered by Albrecht in llatferia (32). Dr. C. Baur 
has found it present in Chameieo, sp. (33). Prof. O. C. Alarsh has ob- 
served its presence in hlorosciurus and JirotUosaurus (34). L. Dollo 
also has noticed it in Iguanodon (35). Its jiresence seems always 
associated with incomplete coalescence and synostosis of the two 
sides of the neural arch, and with the absence of a normal spinous 
process ; and this is not without significance, for it hints that after 
all Cuvier’s view respecting it may express the truth. The develop- 
ment of the “ pi^ce superieure ” in two halves and its discontinuity 
from the atlantal neurapophysea are not irreconcilable with such 
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supposition, since instances of such plan of structure are common. 
Thus in Fish the spinous processes are built up by the appositioa of 
a pair of flat styles primitively distinct, and this composite process is 
segmentally separate from the summit of the neural arch to which 
it is attached by the medium of soft tissue. 

The Crocodilian atlas is not to be regarded as a degraded vertebra, 
but as one retaining the plan of construction common in the earliest 
rcfjtiles and their progenitors. Actmodon needs but the addition of 
an internal ossification enclosing the axial part of the notochord to 
furnish a close parallel. 

Remaining Cervical Vertebra (Plate XVIII. fig. 2). — All behind 
the two foremost possess an upper and a lower transverse jnoccss, 
the former borne upon the arch, the latter upon the centrum. The 
former {diapophysis) is always longer than the lower, and projected 
outwards and downward>. Its root is in or slightly above the level 
of the neuro-central suture, and it is nearly equidistant from both 
ends of the centrum. The parapophyscs^ shorter and stouter, 
approach closely the anterior terminal surface of the centrum. In 
vertebrae closely following the epistropheus, the parapophyses occur 
at the junction of the lateral with the inferior surface of the centrum, 
thus augmenting the breadth of this. Between the parapophyses, 
anteriorly, the ventral surface is depressed, whilst posteriorly, in the 
same direction (transversely), the surface presents a low keel. Both 
terminal surfaces of the centrum have a roughly circular outline ; 
the anterior is nearly plane, and the posterior is distinctly concave. 
As the trunk is approached the parapophysis ascends on the side of 
the centrum, and the diapophysis rises on the neural arch. The 
antero-posterior extent of the sutural attachrner^t of the neurapo- 
physis to the centrum nearly equals that of the latter. The spinous 
process is comj)ressed, its outline square. The zygapophyses spread 
considerably, and the articular surfaces of the anterior have an 
upward slant. 

Trunk Vertebra (Plate XVIII. fig. 3). — In the front of the 
tlioracic region of the vertebral column the f>arai)ophysis leaves the 
centrum, and the cajiitular costal facet a]>pears on the anterior 
border of the upfjer transverse process, just external to the praezy- 
gapophysis, as in now living Crocodiles. The transverse process is 
long, it is directed nearly horizontally outwards, and it bears at its 
free extremity the costal tubercular joint. The figure of the centrum 
is cylindroid, its middle is constricted. Towards the loins the para- 
pophysial or, as it may be preferably named, the capitular costal 
articulation moves outwards towards the free end of the transverse 
process, where it finally coalesces with the tubercular facet, both 
forming there one single costal articulation. 

Sacrum (Plate XVIII. fig. 4). — There are two sacral vertebrae. 
These may be distinguished from all others by their greater massive- 
ness, also by the stoutness and length of their transverse processes. 
These latter are composed (1) chiefly of an inferior element which 
ossifies independently of the centrum (with which it is united by a 
suture that long continues distinct), and in virtue of this claims to 
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rank as a rib ; and (2) of a much smaller component which, de- 
scending from the neural arch upon the upper surface of the sacral 
rib, thins out on this, and ends at a short distance from the base of 
this. The long sacral ribs have a strong downward slant. Their 
distal end is dilated, thus increasing the extent of the iliac articu- 
lation. In a cross section through the middle of a sacral rib, the 
vertical exceeds the houzontal diameter. The rib of the first sacral 
vertebra is attaclied by a large base to the lateral surface of the 
centrum close to its anterior end, but it dues not contribute any 
portion to the anterior, terminal, articular surface of the centrum. 
The neurapopiiysis encroaches slightly on this surface. The anterior 
terminal surface of the first and the posterior terminal surface of the 
second sacral vertebra are distinctly concave. Tlieir dimeiibious 
exceed those of the aj)plied surfaces of the vert(‘bra*, which are nearly 
plane, witli a slight central depression. The rib of the second sacnil 
vertebra is attached to the side of the centrum nearly equidistantly 
between the two ends, and no part of the costal suture approaches 
either terminal surface of the centrum. The spinous processes are 
tall, their autero-posterior extent is less than in the thoracic ver- 
tehiaj. 

Caudal V erlehrm (Plate XV^llI. fig. 5). — Their centrum is laterally 
compressed. The lo\Aer border of tlic ])osterior terminal surface is 
truncated by a double chevron facet. Their transverse process, 
present in the front part (»f the tail, ossifies inde])endently of the 
centrum with whicli it is sutnrally connected, and thus is morpho- 
logically a rib. 

Pectoral Girdle, 

Tlie series of remains hearing the Cat. No. 30 comprises both 
coracoids and the right humerus. Both seapuhe are preserved 
in series No, 31. Untortuuately no series contains both the coracoid 
and the scapula. 

Scapula (fig, I, p, 42 S). — Of the right only the ventral lialf is 
preserved. The li ft comprises the whole hone, hut both its ends are 
defecti\e. Together they give the form of the entire hone. This is 
broader, shorter, stouter, "and flatter than the scapula in extant 
Crocodiles. The shaft is short and contracted. Above this narrow 
part the antero-posterior dimension rapidly augments, chiefly by the 
backward inclination of the posterior border. The outline of the dorsal 
extremity is an arc of a large circle. The ventral end is deeply 
indented by a notch which separates off a stout posterior part ((/ c) 
from a thin flattened process {ps), which in the articulated skeleton 
appears to have been directed downwards and forwards, liiis 
latter appears to correspond to the process termed acromial on the 
anterior border of the scapula in some Anoinodonts, and it suggests 
the presence of a prccoracoid element in these Mesosuchia, of wdiich 
the Eusuchia do not retain any trace. The stout process {g c) is 
subdivided into i—(g) a posterior subcircular, smooth, hollowed 
portion, obviously the scapular component of the glenoid fossa ; and 
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c 

Scapula of MciHorh/nchiis. 

g, glenoid articulation ; c, coracoid border; prescnpular proc<‘s». 

N.B. — The dotted outline is copied from the other scapula of the same 
iudi^ idual. 


Fig. 2 



g, glenoid portion ; », napulor border. 
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(c) ail anterior compressed portion, of which the edge is rough 
and suggestive of synchondrosial junction with the coracoid. This 
is separated by the notch from the preeseapular or acromial process. 

Coracoid (fig. 2, p. 428). — This is a flattened bone with a con- 
tracted middle and expanded crescent-sha|)ed ends. The sternal end 
is undivided ; its outline is an arc the chord of which is 40 mm. in the 
right and 42 mm. in the left scapula. The dorsal or sca{)ular 
extremity exhibits jiosteriorly a stout subtrihedral articular portion, 
the glenoid complement {g) ; and anteriorly a thin rough margin for 
union with the scapula (if). Opposite the junction of these two 
])arts, the coracoid is perforated by a large submarginal foramen. 
I'he anterior and posterior borders of the coracoid are deeply concave, 
the former most so. 

Humerus (Cat. No. 30). — The right humerus, although flattened 
and fractured by compression subserpieutly to death, shows very 
well the form of this bone. The jnoximal end bears a long oval 
articular surface, situated almost entirely behind the long axis of the 
bhalt, convex in both directions from the dorsal or extensor to the 
ventral or flexor aspect, and also from the radial to the ulnar border. 
The radial border inclines forwards for a Sf>ace of 22*.’i mm., and 
beyond this it curves slightly inwards tovvards the axis of the bone, 
thus, by chnuue of direction, forming a salient (deltoid?) crest; 
beyond this it passes in a nearly straight line nearly parallel to the 
posteiior border to the distal end of the hone. The posterior or 
ulnar border is first concave near the [iroximal end, and thence 
nearly straight to the distal end. On the dorsal surface in its 
proximal half is a rough axial swelling, from which the surface 
declines towards the radial and ulnar borders. The ventral or under 
surface is sinuous, being gently convex in the direction of its long 
axis and concave in the preaxial portion, corresponding to the deltoid 
crest. Tlie distal end shows the usual condylar divhion. 


Dimensions. millun. 

Length o7 

Proximal articular surface, long axis Ifi 

„ „ „ short axis 7 

From proximal end to deltoid angle 23 

Breadth at deltoid angle 21 

Breadth midway between angle and distal end . . 13 
Breadth at distal end 14 


Pelvic Girdle (the sacrum is already described). 

Ilium (Plate XIX. figs. 1, 2).— This is a flat roughly quadrilateral 
bone. The acetabular hollow (a) is shallow ; its upper limit is indis- 
tinct. Its lower border presents two synchondrosial surfaces separated 
by a low prominence. Of these, the posterior (^.i) is stout and trihe- 
dral ; it projects at the junction of the inferior and the posterior 
border. The anterior of the two synchondrosial surfaces («.i) is 
compressed and of oblong figure. Both articulated with the ischium, 
the posterior directly, the anterior doubtless by the interposition of 
Phoc. Zool. Soc. — 1888, No. XXX. 30 
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a cartilaginous band, as in extant Crocodilians. The posterior border 
Of the t7ium is short, and it is slightly encroached upon by the sutural 
pit for the attachment of the second sacral rib. The upper border 
widens anteriorly, and it ends in a short spur (pa) directed forwards. 
This overhangs the anterior border, which is long and straigiit. The 
median surface is indented, above, by two rough pits (s) for the attach- 
ment of the sacral ribs. The upper limits of these are slightly overhung 
by the inner lip of the upper border. Below these sutural impressions 
is a larger trihedral, relatively smooth area, corresponding to the 
acetabular hollow in the outer surface. No portion of the median 
surface lies above the level of the sacra) articulations, a feature which 
sharply distinguishes the ilium of Metriorhynchus from that of 
Steneosaurus, and also from those of Eusuchia, 

Ischium. — This is a large, flat, triangular bone. The median 
border (m), which met that of the other side as a ventral 
symphysis, and the posterior border are almost straight. The 
anterior border (a), shorter, has a concave outline. The anterior 
median angle is acute, the posterior is rounded oflf. The outer angle, 
bearing the coxal articulation, is the stoutest part. It is subdivided 
by a notch into (1) a wide oval posterior portion, and (2) a narrow 
anterior salient process, corresponding to the two divisions of the 
iliac coriiponent of the joint. 

Os Pubis (Plate XX. fig. 6). — ^This bone is long, flat, spatulate or 
paddle-shaped, being very similar in form to that in extant Cro- 
codiles. 

The acetabulum in these Mesosuchia was composed, as in Etisuchia, 
by the ilium and ischium alone, to the exclusion of tlie os pubis, 
which presumably was connected only with the ischiatic process and 
the cartilage intercalated between this and the ilium. 

The morphology of these three components of the pelvic girdle 
has occasioned almost as much discussion as that of the component 
parts of the atlas. 

As an excellent summary of it has lately appeared in Bronn^s 
Klassen, Kept. S. 53 u. f., by C. K. Hoffmann, and as now there 
is a general agreement that the ilium and the ischium in Crocodilia 
are respectively simply the equivalents of the bones so named in 
higher Vertebrates, it is unnecessary here to review the opinions 
which different writers have formerly expressed of the essential 
nature of these two bones. But the morphology of the part here 
named pubis requires consideration because very recently proof has 
been offered by Prof. H. G. Seeley that it cannot properly be identified 
witli the os pubis of higher Vertebrata, and that it must be regarded 
as “ a distinct element of the skeleton, which is connected with the 
pubic portion of what I (Prof. H. G. S.) term ischio-pubic ^ bone 
and is in the position of the prce-pubic bone ” (37). Here Prof. H. G. 
Seeley apparently adopts Fiirbringer’s views respecting the dual com- 
position of the bone, by most writers considered to be the ischium 
only. He also, in the paper from which the above quotation is taken, 
cites with approval Hoffmann’s (earlier) interpretation of the pubis 
^ ItalioB are mine.— J. W. H. 



1888.] 


ANATOMY OF THK MKSOSUCHIA. 


431 


as pracpubis. Further, Prof. IL G. Seeley homologizes this pra3- 
pubis with a bone hnvinu: similar relations to the other elements 
of the pelvic girdle thought to l)e present in Ornithosauria. But 
C. K. Iloffmanti has abandoned his earlier interpretation of the bone, 
and he, in a nmre recent jmhlication, says that he now considers 
as pubis tlie bone which once he regardeil as prcppubis (36). Prof. 
11. G. Seeley finds that the bone commonly accepted as the Croco- 
dilian pubis is much more slender, and it is much less expanded at 
the anterior end in all tlie species from the Lias and Lower Oolite 
rocks ; and he refers to some unde>cribe(l ty]:>es in the collection 
of A. Leeds, Esq., in uliich it is reduced to a mere bony style 
without expansion at either end, comparable in form and substance 
to a lucifer match” (.37). 

It is manifest that the bone here described by Prof. H. G. Seedey 
in the above quotation cannot be identified with that bone which, 
from its constant association with tlie other pelvic bones, and from 
its close resemblance to the Eiisnchian pubis, I have described and 
figured as the os pubis of these Petei borough Mesosuchians. Al- 
though 1 have some knowledge of ]Mr. Leeds's collection, I have not 
seen in it such [luhic ( pneh\d)it\ S.) bones with undilated ends ; and 
Mr. Leeds assures me that be has not any such ns those to which 
Prof. Seeley refers. The only hones in the collection at all corre- 
sponding to Prof. Seeley's description, 1 have ventured to interpret 
ns the detached styliform atlantal rihlcts. 11. Owen, referring to a 
Lin.ssic Teh'osanr pre«er^ed in the Whitby Museum, writes, “Both 
ischium and pubis are relatively more expanded than in the Gavial ** 
(38). 

In the Liassic Grocodilians, so far as these are known to me, the 
ossa pubis are .similar in form, they have similar connections, and 
they are essentially identical with the ossa pubis of tin; Eusuchia. 
As regards the pelvic element in Ornithosauna, by some authors 
termed prapubis, with which Prof. H. G. Seeley (in this matter 
following Quenstedt) homologizes tliis Crocodilian bone, I have for 
some time had doubts of its existence as a separate, distinct element. 
In illustration of the view he adopts concerning it, Prof. Seeley 
reproduces Quenstedt’s representation of the bones in question, as 
displaye<l in Qnenstedt's Ptercthctt/lus {(Jycnorhamphus) suC” 

rtciAs' (31;). But these parts are, I suggest, susceptible of another 
reading ; the paddle- or fan-like bone as 11. v. Meyer described it, 
with narrow short shaft and exjianded opposite end, is not, 1 submit, 
a bone complete in itself, but merely the ventral symphysial portion 
of an os pubis constructed and associated with the other pelvic ele- 
ments after the common Lacertilian plan, Quenstedt's figure repre- 
sents the two paddle-like pieces detached from their connections, 
flatlv extended, as he conceited their natural position beneath the 
abdomen, in advance of the acetabulum (43). My first suspicions 
of tl>e inaccuracy of this arrangement were aroused by observing 
that in those figures of Pterodactyles given by II. v. Meyer in his 
* Kept. a. d. lith. Schiefer,’ in which both ossa pubis {pnepubis) 
are disjilayed in side or oblique view, the right or left bone (as the case 
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may be) lies in a deeper plane in the slab of rock, it is more distant 
from the observer, as would naturally occur were the surfaces, and 
not the median edges only, inclined towards each other. Taf. i. 
fig. 2., Taf. iv. fig. 5 show this point. Tliis hint receives confirma- 
tion from Zittel’s very instructive plate of a specimen of Pterodac-- 
tylus suemcm from Nusplingen (42). In this is displayed the left 
half of the pelvic girdle (seen in side view), showing the three pelvic 
bones still maintaining their normal relations, all contributing to form 
the acetabulum. The ilium and ischium are apparently entire, but 
the os pubis, in form of a narrow bar, ends abruptly, as if by fracture, 
at a short distance below tlie acetabulum. In front of the pubic 
piece is seen a paddle-like or fan-like piece, which is obviously the 
part regarded by some authors as priBpubis. The close proximity 
of this to the part denoted to be pubis by its relation to the aceta- 
bulum and tlte correspondence of its stalk-like end to the apparently 
fractured end of this suggest that the paddle-like piece originally 
formed part of the pubic bone. The probability of this view finds 
strong confirmation in II, v. Meyer’s figure of Pterodactylus micronyx 
{op, cit, Taf. iv. fig. .5), in which the two portions of the os 
puhis, as I incline to regard them, are shown in llteir normal con- 
nection, a slight apparent break of continuity in the pubic bar 
marking the point where the paddle-like portion usually becomes 
detached. Why should the separation of the two parts of the os 
pubis so commonly occur at this point ? Tlie form of the pubis in 
llhamphorhynchus may elucidate this. The os pubis in tins genus 
has the form of a flattened bar bent angularly near its middle ; one 
Hmb of it passes from the acetabulum dow'iiwards and forwards in an 
approximately vertical plane, roughly j)arallel to that laid through 
the median axial plane of the pelvis ; whilst the other limb, passing 
transversely to this axis, meets the corresponding limb of the os pubis 
of the other side, and unites with it in a median symphysis (12). 
It is manifest that such an angular bend in the direction of its long 
axis would be a weak point iu the construction of the pubic bar, and 
would favour its fracture at this point, under stresses acting in any 
other direction than perpendicular to the j)lane which contains both 
the limbs. 

In Dirnorphodon, another genus, the evidence as yet available is 
not opposed to the idea that its pubis is constructed on a similar 
plan to that of Rhamiihorhynchus, only the large foramen present 
in this latter between the puhis and the i^clnum is in Bimorphodon 
reduced to a narrow cleft. The larger of the two bones, marked (14 
in liu Owen's figure of Bimojphodoti, and identified by him ns j)ubi8 
(prsepubis), may with probability be regarded as the right pubis de- 
tached from its normal connections and displaced, the left pubis 
lying in advance of the ischium, from which it is separated by 
a very narrow interval. 

If, then, in Ornithosauria the bone frequently termed the prae- 
pubis is not such but only a detached part of a pubis of a common 
Laceriilinn plan, no corn^boration can be found in it that the Croco- 
dilian bo]ie in question is a preepubis. 
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The principal stumbling-block to the acceptance of the anterior 
of the two ventral bars in the Crocodilian pelvis as os pubis would 
seem to be its exclusion from the acetabulum. Should this con- 
stitute an insuperable difficulty ? The os pubis is notably the more 
variable of the tl)ree components of the pelvic girdle. Its ossifica- 
tion is a later phylitic event than that of the ilium and ischium. 
Not to refer to Labyrinthodonts, in which fuller information about 
the pelvic girdle is still wanting, it is well known that in some 
extant Amphibia — for instance, in Cryptobranch us japonicus and in 
Salamandra inacidata — the ischium is well ossified, wlnlst the pubis is 
still cartilaginous. This is so too in Itana esculenla ; and in Daty-- 
lethra capensis the osseous pubis is a small disk surrounded by 
cartilage, whereas the ischium is peifectly ossified. Even in higher 
Vertebrates differences in the degree of development of the os pubis 
occur, and this in nearly allied forms. Tims in the genus L(pus^ 
in L. timidus the ymbis enters into the formation of the acetabulum ; 
but not in L, cumculvs, in which, by dominant growth of the ilium 
and ischium, the pubis is excluded from the acetabular cavity. Its 
exclusion from this may abo result from the great development of 
a distinct ossicle (“ os acetabulare ” ), which may become so large as 
not to leave space for the pubis in the acetabulum. Of this, 7\/fpa 
europcca supfilies an instance. Even in Homo an a]>proach to this is 
exceptionally to be (bund. Thus, in the Osteological section of the 
Museum of the 11 oval (college ot Surgeons there is a skeleton of a 
youth (Cat. No. 54 a, Ost. Series) in which both acctabula contain, 
each, a large distinct ossicle of this kind, by which the area normally 
occupied by the oa pubis is much reduced, the areas contributed by 
the ilium and iscliinm being much less encroached upon. Here we, 
ns it were, seize the pubis in process of being excluded. Docs its 
exclusion vitiate its claim to pubis ? I submit that it has not this 
force ; and, further, that the corresponding bone in Crocmiilia, not- 
withstanding that it has no share in the acetabulum, is also pubis ; 
and (his identification is in harmony with the fact that iu the 
embryo it forms with the ilium and ischium one continuous piece 
of cartilage. 


Steneosaurus. 

Vertebral The plan of this in Steneosaurus being the 

same as in Metriorhynchus, those details only will be noticed at 
length in which they differ. 

Atlas . — The same elements similarly combined and without 
evident formal differences aie present. In aged individuals they 
synostose, and the pars odontoidea syiu.stoses with the ejiistropheus. 

Epistropheus (Plate XVllI. fig. (»).— Ileducti(*n of its diapophysis, 
the flatness of the lateral and the infeiior surface of its centrum, 
and the absence from this latter of the low keel or ridge, are the 
most obvious differences. 

In vertebra referable to the front of the neck behind the epistro- 
pheus (fig. 3, p. 434), in which the parapophysis is placed very low, 
the figure of the centrum nearly resembles that of the epistropheus. 
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With the ascent of the parapophysis on the lateral surface of the cen- 
trum, the ventral surface of this becomes narrowed and a low keel 
arises here at its middle. The terminal surfaces of the centrum have a 
subcircular outline. In vertebr© referred to the anterior region of the 
thorax, the centrum assumes a cylindroid form. In a few, in which 
the parapophysis is passing off the centrum on to the neural arch, 
the antero-posterior dimension of the centrum is slightly less than in 
the neck, and in the succeeding vertebree in the posterior part of the 
trunk. In these last the centrum is nearly cylindric, contracted at 


Fig. 3. 



Cervical vertebra of Stmermanrus. 


its middle, and dilated at both its ends (fig. 4, p. 435). In the anterior 
caudal vertebrse the centrum is laterally slightly compressed, its ven- 
tral aspect cylindroid. The transverse process in these vertebrue is 
Buturally attached in the level of the neuro-central suture, the 
sutural impression being shared by the centrum and the neurapo- 
physis. In vertebree deemed by their smaller size to be situated 
posteriorly to the above, the centrum is much more compressed later- 
ally, which, with the flatness of the under surface, gives the centrum a 
parallelopipedal figure (fig. 5, p. 435). In these vertebrae the 
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Fig. 4. 



Trunk vertebra of Stnieosaurub. 


Fifr. 5. 





Caudal vertebra of SUnetmurus, 


Fip:. 6. 
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transverse processes are dwarfing, and they are borne wholly on 
the neurapophysis distinctly a!)ove the neural suture ; no trace of 
sutural attacliment of the transverse process is here discernible, and 
the process appears to be an outgrowth from the arch. Vertebrae 
posterior to the above are devoid of the transverse process ; their 
centrum retains the flattened angular form, their spinous process 
is more compressed, and its aiitero-posterior dimension is relatively 
greater than in the corresponding vertehrm of Metriorhynchus. 

iSacrum. — The two sacral vertebrae differ so much from those of 
Metriorhynchus that they require detailed notice. 

1st Sacral (fig. 6, p. 435). The centrum has a subcylindric shape. 
In its anterior half the transverse horizontal dimension is enlarged 
by the attachment of the transverse process. The anterior terminal 
surface lias an obtusely elliptic outline, of which the longer diameter is 
horizontal. Its surface is distinctly concave in the horizontal and 
nearly plane in the‘ vertical direction. The lateral lip and the 
adjoining part of this surface is contributed by the root of tlie stout 
transverse process, and between the upjicr limit of this and that part 
of the circumference which bounds the neural canal the lij) of this 
surface is formed by the neurapophysis. The transvcrs(‘ process 
consists (I) of a large, stout piece of rudely trihedral, slightly fluted 
cross section, directed nearly horizontally outwards. Tliis is 
suturally attached to the entire height of the side of the centrum in 
the anterior half of this latter. Upon the upper surface of this part 
of the process there descends from the neurapophysis a minor, thin, 
splint-like part which ends with a serrated margin at a little distance 
* from the arch. The posterior suiface of the centium is nearly 
circular in outline and nearly plane. 

2nd Sacral vertebra. Its sacrum is cyliiidroid. The anterior 
face i«5 neaily })laue, its outline circular. The posterior face is larger ; 
its outline is less elliptic and more nearly circular than is the anterior 
face of the 1st sacral vertebra. It is nearly plane in the vertical and 
distinctly concave in the horizontal direction. Its transverse j)rocess 
is siitnrally attached to the whole vertical extent of the lateral sur- 
face of the centrum. This attachment is separated by an interval 
from both ends of the latter, the terminal surfaces being formed of 
ceiitrum only. The strnctuial plane of the transverse process 
resembles that of the 1st sacral vcriebra. Thus the sacral transverse 
processes rank in respect of their chief component element as ribs, so 
agreeing with those of Metriorhynchus ; and this remark applies also 
to the transverse processes of the anterior caudal vertebra. 

Compared with that of Metriorhynchus^ the sacrum in ^teneo^ 

' saurus differs notably in the more nearly horizontal direction of 
the transverse processes, which are also stouter and relatively shorter 
The concavity of the anterior face of the first, and that of the pos- 
terior face of the centrum of the second, sacral vertebra is less than 
that of the same faces in Metriorhynchus, and the composition of 
these faces is also different. 

(No part of the pectoral girdle or fore limb hag been yet procured 
by Mr. Leeds.) 
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Pelvic Girdle* 

(Plate XIX. figs. 3, 4). — A flat, rudely rhombic bone, the 
longer diameter of which is directed obliquely upwards and back- 
wards. The acute nritero-inferior angle is truncated by an oblong 
surface (a.i), to which was attached the cartilage that connected it 
with the anterior ischiatic process. The sup.To-anterior angle projects 
forwards ns a sharp spur {pa). The anterior border is stout, the pos- 
terior thin. The upper border is rough and narrow, it widens as 
the spur is neared. The acetabulum {a) is wide and shallow, its 
postero-inferior angle (/?.?) is the stoutest part of the whole bone. 
The median surface is strongly impressed by the sutural attachments 
of the ends of the sacral ribs («, «). These impressions do not, as in 
MetriorhynchuSy rise to the level of the upper border, but they are 
separated from this b\ a relatively wide, smooth surface comprising 
an area of nearly ^ of the whole extent of this surface. 

Ischium (Plate XIX. tig. .5). — This resembles very closely that 
of MetriorhynchvSy from which it differs slightly by the rather 
greater excess of its antero-posterior over its transverse dimension. 

Os Pubis (Plate XIX. fig. 6). — A paddle-like bone having a long, 
slender, eyliiulroid shaft, and a flat dilated ventral extremity. The 
anterior border is slightly concave, the posterior or inner border still 
more so. The anterior, abdominal end is thin, and its outline curves 
outwards and backwards. The pubis is more blender in general form 
than that of Meiriorhynchus. 

Dimensions, 

Ilium (left). (No. 2 Leeds’s Cat.) 

millim. 


Length, upper border nl 

„ including spine 78 

„ anterior border ,03 

,, posterior border 57 

„ inferior border 57 

Longer diameter 87 


Ischium, (No. 2 Leeds’s Cat.) 

Length of median border 

Chord of anterior border 

„ of external border 

Longer diameter of acetabular hollow 

Os Pubis. 

mtllira. 


Length Ill 

Breadth of ischiatic end *20 

Maximum thickness of ischiatic end 7*5 


Appropriate breadth of abdominal end .... 40 

Femur (right).— This presents the usual /-curve of the Crocodilian 


millira. 

102 

70 

100 

27 
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plan. Its length, measured in a straight line, is 248 millim. The 
proximal articular surface is convex, subtrigonal, borne directly 
without neck on the proximal end of the bone. The base of the 
trigone is dorsad* the apex ventrad. The antero-posterior chord is 
41 millim., the dorso- ventrad chord is 2/1 millim., the sagitta is 
about 2*5 millim. The tuberculurn majiis and t. minor are more 
feebly developed. A low, indistinct trochanter is situated on the 
ventral surface, at about 60 millim. from the proximal end. The 
distal end presents the usual condylar form. 

Tibia (right). — Its length is 113 millim. The proximal end is 
stout. It is obscurely divided into two areas — (1) a narrower, coi^ 
responding to the inner femoral condyle, and (2) a wider, outer or 
posterior area, answering to the outer femoral condyle, the outer 
border of which is slightly emarginate, as if for the fibula. The 
distal end is set obliquely on the shaft, so that its postero-external 
angle is in a lower level than the antero-internal angle. Its articular 
surface is narrow, of rhomboidal outline, with shallow trochlear 
groove. The lengths of the tibia and femur are as 113:248,80 
that the tibia relatively to the femur is much shorter than in 
Eusuchia. 


InTEGU MENTAL ArMOUR. 

The collection does not contain, I believe, any scutes which, by 
associated interment, can claim to belong to Metriorbynchus ; but it 
includes some fine examples which were found buried with bones of 
Steneosaurus, The largest and best preserved of these scutes are of 
oblong figure, with rounded-off angles. A low keel divides their 
outer surface into two unequal areas, of which the wider is \4 millim., 
the narrower 18 millim. across. In a second specimen, these 
dimensions are 42 millim* and 17 millim. The larger area is quadri- 
lateral. It is indented with a ]iattern of lines and long pits which 
radiate from the highest point of the keel, diminish as they recede 
from this, and cease near the border of the scute. The anterior 
border is thin, and a submarginal tract of the surface within it is 
smooth, unornamented, and plainly articular, being, where in undis- 
turbed natural position, overlaid by the posterior border of the 
scute next in front of it. The lesser one is crescentic, quite smooth, 
and it was doubtless overlaid by the applied border of the adjoining 
scute. The smooth submarginal band of the larger area and the 
crescentic lesser area meet in a tongue-like projection, in which the keel 
runs Out anteriorly. This tongue, when the scutes are articulated, 
is received in a corresponding hollow in the deep surface of the 
scute next in front. The whole of the deep surface is smooth, its 
grain radiates from a point beneath the highest part of the keel, 
where the scute is thickest. 

In their form and in their plan these scutes correspond so closely 
to those placed in single series along each side of the dorsal middle 
line of the trunk in D* Alton and Burmeister’s figure of the * Oavial 
af Boll, that there cannot be any doubt of their having also occupied 



J888.] ANATOMY OF THE MESOSUCHIA* 439 

this position, and formed a buckler covering the back from the neck 
to the tail, as in I'eleosaurus temporalis^ with which E. E. Deslong- 
champs identifies the above-mentioned ‘ Gavial/ Whilst their 
imbricated arrangement permitted some gliding of the scutes on one 
another, and thus gave some degree of flexibility to the trunk, the 
tongue-like processes must have imparted great security when the 
limits of this inoliility were ajijiroached. In their form "and in the 
position of their tongue these scutes dift’er from those of the Purbeck 
Wealden Goniopholis, From those of the Wealden Bernissartia 
they differ in having one and not a double keel, and in having a 
tongue, winch the scutes of Bernissartia want. 

The skeletons of tliese Peterborough Mesosucluans, so far as their 
plan is illustrated by their remains in the Leeds Collection, differ 
from those of the Eusuchia ( I ) in the amphiccelous character of all 
their vertebrae except the two foremost and the two sacral ; 
(2) in the absence of the largely developed carina which so 
strongly characterizes the cervical vertebrte in Eusuchia ; (3) 

their atlas differs in possessing a diapophysis placed on its plcur- 
apoph}8is; (4) their e])istropheus differs in having a well- 
developed diapoj>hy8is in the level of its neuro-central suture, and a 
parapophysis on its centrum. 

In Guvialis (janyetkus 1 find the capitular and the tubercular 
costal articulations both placed wholly on the pars odontoidea and 
the second cervical riblet to articulate exclusively with this. lu 
G, ganyeticus^ Vrocoddus ndaticus, and in Alligator mississippiensis 
1 do not find any trace ot a diapophysis on the atlantal neurapophysis. 
In ( 7 . ?iilo ficus the capitulum ot the second rib rests wholly on the 
pars odont, ; and the tuberculum costic is borne chiefly on this, but 
to a very small extent also on the centrum of the epistropheus, lu 
another example of this Crocodile the capit. and the tuherc. costse 
are both wholly borne on the pars odont, lu 0 . americanus the 
second rib articulatt s wholly with the pars odont. In Alligator 
Indus 1 find the capit, costa* resting on the pars odont,^ and the 
tuherc. coshe articulating with a rudimentary diapophysis situated 
on the neural arch of the epistropheus just above the neuro-central 
suture. The ]»laii of the articulation of the second rib is plainly 
subject to variation in individuals of the same genus and even 
species. Dr. G. Baur, in an example of Gavialis gangelicus 
by him, found the capitulum only of the second rib articulating with 
the pars odont, ; and a minute diapophysis on the neural arch of the 
epistropheus, with which the tubercle of the rib was probably con- 
nected by ligament. Dr. Baur also found in Alligator mississip- 
piensis the capit. cost<e articulating chiefly with the pars odont, and 
by a minute facet with the true centrum of the epistropheus. In 
Croc, amencanus, Schneid., Baur also found the capit. costce arti- 
culating with the pars odont. ; and the tuherc. costce touching the 
neurapojihysis of the epistropheus, but without articular facet on 
this latter (43). These discrepancies and those observed by Koken 
(44) make it very desirable that these details should be examined in 
larger numbers of individuals of the same apccies. So far as the 
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limited material accessible to me shows, the plan of connection of 
the second rib in Allig. luciua approaches that in these Mesosuchia 
more closely than does that in Crocodilua and Oavialia, This I had 
not expected, and, in association with it, it should be remarked that 
in Alligator^ as was noticed by D* Alton and Burineister (45), the 
division of the vertebral end of the rib is better marked than it is 
in Crocodilus and Gavialia, 

The structural differences of the sacral vertebroe in the two 
Meaosuchian genera which form the subject of this f)a})er have been 
already described ; it remains to compare their plan with that occurring 
in the Eusuchia. In Steneosauruay as also in Gavialiay Crocodilusy 
and AHigatory the anterior terminal surface of the first sacral 
vertebra, whilst })rincipally composed of the true centrum, receives a 
considerable lateral accession from the root of the sacral rib, and a 
smaller complement from the neurapophysis. In GavialiSy Cro- 
codiluSy and Alligator y the posterior terminal surface of the second 
sacral vertebra also receives a large lateral accession from the root of 
the second rib, and in Alligator also a small complement from the 
neurapophysis ; hut in Steneoaaurus and in Me trior hgnchua (as 
illustrated by these remains) no part of the posterior surface of the 
second sacral vertebra is contributed by the rib. In Metriorhgnchua 
the rib does not contribute any part of the anterior terminal surface 
of the first sacral vertebra ; and the accession to this surface from 
the neurapophysis is minute and inconstant. In Stefieosaurus the 
accession to the posterior terminal surface from the neurapophysis is 
also a vanishing quantity. 

^Thus in the plan of the sacral vertebra) there is a close agree- 
ment between that in Steneoaaurua and in the Euauchxa mentioned 
which is not observed in Metriorhynchus. In Steneoaaurus the 
plan of the sacral ribs also is very similar to that in Eusuchia, 
whilst in Metriorhynchua there are obvious differences, notably their 
greater length and slenderness, and their pronounced downward 
bend. 

The near resemblance in several skeletal details between these 
Mesosuchia and Alligator y to which attention has been called, and 
the very near resemblance of the dermal armour to tlnit of Jacare is 
interesting as suggesting that the Alligatoridee may not have descended 
through the Gavials and Crocodiles ; that these three genera may not 
represent successive phases of evolution, but rather three distinct 
lines of descent. This is not the generally accepted view, and it 
appears not to accord with the supposed first appearance of the 
three genera in time. 
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called to some remains of Geosaurus in the Nat. Hist. Mus., Crom- 
well Road, by Mr. Lydekker, who at the same tiioe pointed out to 
me such close structural correspondences between these and ceitain 
Metriorhvnchiaii remains from the Oxford Clay, collected hy 
Mr. Leeds, identical with those here described, as are suggestive of 
a very near affinity between these Saurinns. 

Qct 27. 1888, 

EXPLANATION OF THE PLATES. 

Platk XVI 11. 

Mcfriorhipirhus. 

Fig. 1. Side view of synostosed atlas and cpi.strujjlieus (axis), d', diupo- 
physis of axis ; dinpopliysis of atlas. 

2. Anterior view of a cervical vertebra, d, di}i]io[»liyhis , />, jwrapo- 

plijsis; pre, prezyajiopliysis ; iio-^tzygapopliyhiss. 

3. Anterior mow of trunk vertebm. 

4. Posterior view of second sacral vertebrae. 

6. Caudal vertebra. 

Htencosannia. 

<». Side view of epistropheus. 

Plate XIX, 

Metnorhyiivhm, 

Fig.lt Ilium; left, outer view, pa^ preacetabular process; a i, anterior 
ischiatic process ; pA^ posterior isebiatic process , s, s, sacral iiiipres- 
sions ; w, upper border ; «, acetabular hollow. 

2. Inner view of same bone, 

Steneonanrus, 

.3. Ilium ; loft, outer view. liCtteriiig as in figs. 1 and 2. 

4. Inner view of same bone. 

5. Iscbium. «, anterior border; //^, mesial syiiiphysial border. 

0. Os pubis. 



16H8.] MR. O. THOMAS ON SMALL MAMMALS FROM TEX %S. 443 


2. On the Small Mammals of Duval County, South Texas. 
By Oldfield Thomas. 

[Keceived July 25, 18H8.J 

Mr. William Taylor, a resident of San Diego’, the capital of Duval 
County, South Texas, has for many years past occupied himself in 
the useful task of studying and collecting the small mammals of that 
county, transmitting the specimens obtained to the British Museum, 
and at the same time making many valuable observations on the habits 
of the different species. These observations are embodied in the notes 
attached to the names of the several species below, and distinguished 
by having INfr. Taylor’s initials appended to them. 

Considering our ignorance of the variation and exact distribution 
of most small mammals, the value of such work as Mr. Taylor’s 
cannot be exaggerated, and it is to be hoped tliat he will continue 
his observations, and, perhaps, extend his area of research into 
neighbouring counties, and even into North-western Mexico, where 
he has already made some preliminary expeditions. Mr. Taylor 
has been successful in discovering one new sjiccies, a diminutive 
Vesper-Mouse, besides adding no less than six species to our 
National (Collection of Mammalia, a result for which Mammalogists 
in this country have every reason to be grateful. In all, of Insectivora, 
Chiroptera, and llodentin, Mr. Taylor has obtained examples of 
seventeen species witiiin the limits of Diual County, a number that 
would no doubt have been largely augmented had not his attention 
been mainly concentrated on the most difficult, and therefore the 
most important, group of all, that of the rats, mice, and other Myo- 
morpha, 

Insectivora. 

1. ScALOrS AULATICUS, L. 

2 , 4/8G. 

Head and body 107 niillim., tail 20, hind foot 14’5, head 40, tip of 
muzzle to eye 17*0. 

“ Is common throughout the county. Although blind it is very 
cunning, and it is the only animal 1 have had in confinement that 
found out the way to lift the fasteningof the cage-door and escape.” — 
W. T. 

2. SoUKX (SoREX) PERSONATIIS, Gcoffr. (?). 

fl. C^. 

Head and body 49 millirn., tail 30, hind foot lO’o, ear 3’1, 

I am not fully satisfied as to the determination of this specimen, 
but the dimensions agree so closely with those of iS. personatus that 
I hesitate to distinguish it without seeing a larger series. 

’ About 98*^ 25' W. and 27^^ 50' N. 
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3. SoREX (Notiosorex) crawfordi, Baird ; Coues, Bull. U. S. 
Geol. Surv. iii. p. 651 (1877). 

a-e. In al., cT ? . 
f. Skin and skull. 

Head and 

body. Tail. Hind foot. Ear. 

a. 6 59 28 9*9 4-0 


5. 2 60 26-5 10*0 4*4 

c. Imm 50 30 10 0 4*0 


‘‘ Lives rather an exposed life and is generally found in heaps of 
rubbish and old piles of firewood.’’ — W. T. 

4. Blarina (Soriciscus) berlandieri, Baird, Mainm. N. A. 
p. 53 (1859). 
a-c. In al. 

Head and 

body. Tail. Hind foot. 


a. 6 59 20 10*0 

b. 6 54 16 HH) 

c. 2 59 20 10*1 


C H I R O PT E R A. 

5. Vesperugo georgianus, F. Cuv. 

a. (S , Forearm 33 nnillim. 

Rare ; only occasionally found, and then in pairs.” — W. T. 

6. Atalapha noveboracensis, Erxl. 

«. d • Forearm 38 millim. 

“ Fairly common. Lives mostly in and about trees.” — \V. T. 

7. Nyctinomus brasiliensis, Geoffr. 

a, d • Forearm 43 millim. 

“ Infests the houses.” — W. T. 

11 O D E N T I a. 

8. Spermophilus spilosoma, Benn. 

«. 2 • 

Head and body 155 millim., tail 69, hind foot 30, forearm and 
hand 42, head 42*5, ear 3. Mamiiiae 10. 

9. Neotom A floridana, Ord. 

a. Yg. al., d . 

“ Is the largest of the Cricetiuee here. They are called * house 
builders ’ by the Mexicans. Their houses are large holes in the 
ground covered over with a heap of dry sticks, cactus-leaves, pieces 
of bark, &c. Their underground rooms are extensive, and have 
rude grass nests in the corners of them. The species varies a good 
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deftl in colour, especially in the underparts not being very white at 
times and the line of demarcation being very indistinct. They are 
sometimes ten inches long, and weigh one pound.” — W. T. 

10. SiGMODON HI8PIOI7S, Say & Ord. 

A family.” 

c? 2 ftnd yg., 4/8fi. 

Ileaxl and Forearm 

body. Tail. Hind foot, and hand. Ear. 


d 128 111 28*8 34 14 

$ 132 112 28*5 36 16 


Mammse 2 — 2 = 8. 

“ This species is very common here, and one may see their rude 
nests at the foot of bushes everywhere. Besides these nests they 
make a good many burrows. They are sometimes gregarious, as I 
have seen fourteen killed at one place. They often have five young. 
They are very fierce and bite severely.” — W. T. 

11. Cricetds* (Onychomys) leucogaster, Wied. 

a. d ad., 4/86. 

5. 2 sk. 

c. d skull. 

Head and Forearm 

body. Tail. Hind foot. and hand. Ear. 

a. d - ^ ^ 114 .54 23-8 31*5 13*5 

The present is the most southerly locality that has been yet recorded 
for this species. The specimens differ from the ordinary northern 
ones in their slender feet and less densely pilous soles, but do not 
appear to be specifically or even varietally separable. 


12. Cricetus (Vb:si»erimus) leucofus, Raf. 
d 12/85 and 4/86. 




Head and 



Forearm 


Heel to front 



bcKly. 

I'ail. 

Hind foot. 

aad liund. 

Ear. 

of last foot-pad. 

a. 

? . 

. . 81 

68 

19*3 

23*4 

13*3 

8*8 

b. 

6 . 

... HI 

76 

21 

25*3 

13-4 

9*9 

c. 

$ . 

... i)2 

82-5 

21*3 

2.) *5 

14 

10*4 

d. 

9 ■ 

...81 

77 

20-5 

24*8 

13 

10-0 


This species is abundant in the neighbourhood. It varies greatly 
in colour, from whitish grey to the colour of old mahogany ; but 
the colours of the underparts and feet are constant. The lightest 
specimens I have seen were caught in December. Its weight is 
about three times that of C. taylori/* — W. T. 

^ My reasons for using this name instead of **He^romy8*' have been fully 
explained, P.Z.S. 1888, p. 133. 

Proc. Zool. Soc. — 1888, No. XXXI. 


31 
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13. Cricbtus (Vesperimus) taylori, Thos. Ann. Mag. N. H. 
(5) xix. p. 66 (1887). 


a. Skin and skull, 24/11/86. Type* 
h. Skin and skull, $ , 2/87. 
c-^n. In al., c? 2 • 



Head and 


Hind 

Forearm 



Heel to front of 


body. 

Tail. 

foot. 

and hand. 

Bar. 

Head. 

last foot-pad. 

c. 

d .. 60 

40 

12*8 

15*5 

7-6 X 8-2 

20*5 

5*5 

b. 

d . . 60 

— 

13*0 

15*8 

8-3 X 8-3 

20 

5*0 

c. 

$ 67 

44 

13-4 

17*0 

8-0 X 8-2 

21 

f)*8 

d. 

68 

43 

13*2 

16*7 

/•f.x8r) 

21 

5*4 


Skull (?): — Basal length ir)*7 millim., greatest breadth 10*3; 
nasals, length 7*1 ; interorbital breadth 3*5; interparietal, length 
2*1, breadth 4*8 ; palate, length 9*2, breath outside m.^ 4*0, inside 
m.^ 2*3 ; anterior palatine foramen, length 3*7 ; upper molar series, 
length 3*1. 

Since my original description of this species was published, Mr. 
Taylor has sent home many well-preserved specimens of it in spirit, 
and I am therefore able to draw up a more com]>lete descii[)tion of 
this diminutive Vesper-Mouse. 

Size very small; general appearance very like that of 3Ius mus» 
cuius* Whole of upper surface grizzled brownish grey, exactly of 
the tone of the common house-mouse. Ears small, evenly rounded, 
about as broad as long; laid forward (in spirit-specimens) they 
reach to the posterior canthus of the eye ; their anterior margin 
^without any marked central projection ; their surface very thinly 
clothed with minute greyish hairs. Chin white ; throat, chest, and 
sides of belly greyish white, the hairs slaty grey basally, white ter- 
minally ; centie of belly, in all the fourteen sj^ecimens examined, 
with a narrow pure white patch running from the sternum to the 
anus. Arms and legs like body ; hands and feet white or greyish, 
thinly haired ; palms and soles naked, the former with five, the 
latter with six sniall but prominent pads ; hftli hind toe, without 
claw, reaching to the middle of the first jdialanx of the fourth. Tail 
short, barely as long as the body without the head, thinly haired, 
brown above and white below ; its scales very line, the rings averaging 
from 25 to 30 to the centimetre. Mammee 0— 2 = 4. 

Skull in its general shape and proportions curiously similar to that 
of a miniature Mus musculusy especially as its interorbital region has 
precisely the smooth upper surface and evenly divergent, square, 
but. un beaded, supraorbital edges so characteristic of that species. 
Interparietal very small. Outer wall of infraorbital foramen without 
an anterior projecting plat^. Anterior palatine foramen extending 
nearly to the level of the middle of m.^ 

Teeth as usual iu the subgenus Fesperimua. 

No detailed comparison is needed of this little mouse with its 
nearest allies, as it is at once distinguished from all by its diminutive 
size^ its Mua muaculna^ike colour and shape of skull, and its small 
number of mammae. 
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“These mice live in single families in well -sheltered places in 
woods and fields. They build neat nests of fine curly grass, corn, 
silk, or any soft substance they can find. They also build little 
bouses of refuge away from the main dwelling. Their nests are 
firm and elastic, very unlike the rude nests of Sigmodon kispidus* 
If other mice live in the same place, they watch till the others dis- 
appear, then suddenly steal part of the other nest and run to their 
own with it. They again return slowly and repeat the same quick 
theft. They are somewhat like shrews in their movements. They 
creep under anything that is in their way, instead of bounding over 
it like Cricetus leucopus and Ochefodon mexicanus. They are very 
industrious, making many streets and alleys, and clearing off any 
obstructions that may get on to them. They do not like to eat in 
exposed places. They hardly ever try to bite when handled, and 
can hardly draw blood when they do bite, their jaw^s are so weak. 
The female has generally two, but sometimes three young at a time. 
This is remarkable, as many of the allied species have often five 
younix ones at a time. 

“ Besides the females with young that I caught in different loca- 
lities, I had three sets born in confinement, in a small box. They 
are bluish black before the hair begins to grow, which takes place at 
about five days after birth, and then they are sooty black. When 
danger is near the mother runs oft' carrying one in her mouth, like 
a cat, and not only the mother, hut the male also takes one in his 
mouth, though somewhat awkwardly, and carries it to a safe place. 
When eight days old they have a fair covering of hair and take 
notice of w hat is going on. When twelve days old one of them 
ran away to protect itself, and commenced to wash its face like the 
old ones when perplexed. After the first week of their life, when 
danger is near, the mother gives them a sign to catch onto the teats, 
which tliey do, then she runs off, even jumps, with them botli dang- 
ling behind her like the tender of a locomotive, and I never saw one 
fall off. When twenty da>s old each weighs 45 grains, they begin 
to eat, and assume the appearance of the grown ones except that they 
are much darker in colour. When one month old they are weaned, 
nearly half-grown, and foraging for themselves. In twenty days after 
the same female had another set of young. Full-grown C. taylori 
weighs 150 grains, about one third of an ounce. Their voice is a 
sharp squeak, very different from the yelping noise of Cricetodipus 
— W. T. 

14. OcHETODON MEXICANUS, Dc SaUSS. 

c5‘ S • 3/86. 

Head and Forearm 

body. Tail. Hind foot, and baud. Ear. 


a. cf 66 90 19*2 22 10*5 

h. 6 66 92 19*1 21-3 11*0 

c. <J 62 90 187 21 10-5 

flT. ? 62 97 18-1 21 10 7 


Mammfle 1 — 2=6. 


31 * 
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This species is rare in Duval County, and I have not seen more 
than one pair in one place ; they build very comfortable nests of grass 
lined with feathers, cotton, or wool ; these nests are very firmly put 
together, and look like those of some birds except that they have two 
openings ; they are easily seen placed high on tlie top of some prickly 
cactus, or on a branch of some smooth tree or bush, where skunks 
and weasels seldom try to climb. I had a few of them in coafine- 
inent, but they did not breed. They are the most active animals I 
ever saw — monkeys are slow compared with tlmm ; they can jump 
from the wires on one side of the cage, turning as they spring, and 
catch on the other side again and again, as fa.st as one can count. 
They vary greatly in colour, independently of season or locality, 
being sonietimes as bright as Cricetodipus Jlavus and sometimes as 
sombre as Mus mmculus/" — W. T. 

15. DiroDOMYs AfiiLis coMPACTUs, True’. 

a. Ad. al., $ . 

b. Skull and dried foot. 

Head and 
lK)dy. 

a 98 

Mammm I — 2 = (). 

Skull — Basal length 25 millim ; greatest length from tip of nasals 
to back ofbulite *M]'4 ; greatest breadth (across bidlse) 22*1 ; nasals, 
length 13*5; interorbital breadth 13; interparietal, length 3*0, 
breadth 2*6; greatest diameter (oblique) of bullae 14*4; palate, 
length 15; diastema 8*5. 

These specimens appear to represent a race of 71. ayzYi.v so decidedly 
smaller than the typical form as to merit suhspecific distinct ion, 
especially as tlie reduction in size is correlated with a decided differ- 
ence ill the relative develofirneiit of the bullae. 

As to the difference in size, Mr. True ’’ has given a table of the 
measurements of all the alcoholic specimens of Dipodomys preserved 
in the United States National Museum. In this table only one of 
the eleven five-toed specimens has a hind foot measuring less than 
39 millim., and this one. No. 2()21, comes from ('oahuila, Mexico, 
and therefore probably belongs to the present subspecies. All the 
other specimens have hind feet ranging from 39 to 45 millim. in 
length, including the claws. 

^ The above account was in type when I received Mr. F. VV. True’s De- 
scription of Mpodomya compdctu^f a now species of Btjiloiit IVouj Padre Island, 
Texas” (P. U. 8. Nat. Mus. xi. p. 159, 1888). Tlie form described by Mr. True 
and that obtained by Mr. Taylor are, no doubt, the same, although no mention 
of the skull -charact^iTB is made by the former. 

* With claw, 35. The dried foot of specimen h mousures 31 millim. without 
and 33 with its longest claw. 

® P. U. S. Nat. Mus, ix. p. 411 (1888). In this admirable paper the distinction 
in the number of toes between D. phillipH and i>. agilw is first pointed out, and 
useful series of measurements and localities are gi\cn for both forms. 


boreunu 

Tail. llmd foot, and Iiaud. Kar. 

122 33 *^ 27 10*1 
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^ In the skull the most marked difference, apart from its smaller 
size, is in the lesser development of the bullae, and the consequent 
increase of the space between them, as specially marked by the much 
greater breadth of the interparietal bones. These latter are very 
nearly as broad as long, while in all the specimens of D, agUis that 
I have seen their length is at least double and is often three times 
their breadth. The muzzle also is rather shorter and slenderer, the 
front edge of the anterior zygoma-root starts out from it at a sharper 
angle, and the supraorbital margins are much more nearly parallel to 
one another, and less divergent posteriorly, tlianthev are in /). agilis. 

In all these characters, both cranial and external, i). agiJis compactus 
seems to stand on one side of 1). agilis typievs exactly where I). 
deserii, Stephens does on the other, for just as 1). compactus is dis- 
tinguished by its smaller size, smaller bnlhn, and broader interparietal, 
so is 1), desert i distinguished by its larger size, larger bullae, and 
narrower interparietal ; the three forms apparently therefore repre- 
sent three stages in one single series of development. 


l(i. Peuo(; 
a-j- c? 5, 

N VTin;s FASCIATVS, 

12/8.'i and 4/8(>. 
TTcnd mul 

Wied. 

Forearm 



b()(U 

Tail 

Hind foot. 

ami hand. 

Ear. 

«. 6 


98 

22*2 

20*.”) 

()*4 

b. d 

, 99 

97 

2.4 

2(;*5 

7*0 

r.. d 

90 

90 

22*7 

2()*0 

0*1 

d. 9 

107 

104 

21*4 

29 

()•(} 

e. 9 

. 99 

99 

22*9 

27 

0*5 

/• 5? • • • 
Mftmmse 1- 

. 101 

-2=(). 

99 

24*5 

27 

0*5 


‘‘These pocket-mice are found all over the county, but indi- 
viduals arc scarce. They remain in their burrows during winter, 
blit live a rather exposed life when grass and weeds cover the ground. 
They are strong and active, and the ones I had caged were very silent, 
but made n conMderable fuss filling and emptying their pockets. I 
placed a heap of corn near their nest to see how fast they would 
remove it ; I think a pair could move a peck one yard in six or seven 
hours. They appear to fight a good deal, as I often find them with 
scars and broken tails.” — W. T. 


17. Cricetodipi:s flavus, Bd. 
a-e. cT ? > 12/85 and 3 & 4/80. 


lloud and 


Forearm and 


body. 

Tail. Hind loot. 

hand. 

Ear. 

a, cS f>2 

50 13*5 

160 

4-7 

i. d .. . . 51 

48 1-4-2 

10*3 

5*2 

c. d 52 

52 14*1 

17 

4*4 

d. d 51-5 

.52 13*7 

16-4 

4*5 

^ Ain. ^ai. xxi. p. 42 (1887). The author \mforUmntely does not 
whether his species has fou or live hind toes. 
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Hoad and 



Forearm and 



body. 

Tail. 

Hind foot, 

hand. 

Far. 


.... 49 

52 

13*3 

16 

4*6 

/■ 2 ■■■ 

... 53 

49 

14 2 

16-6 

4*0 

g. 2 •• 

. . . . 52 

51 

14*0 

167 

4*5 

5. ? ... 

. . . 50 

49 

14 

16-.'i 

4-1 

i. $ ... 

. .. 49 

48 

130 

16 

4*0 

> $ ... 

. . . 50 

46 

13*5 

167 

40 


Mamniee I — 2=6. 

Besides the measurements of this species recorded in Dr. Coues’s 
Monogra]:)h (p. .518), a set of those of the allied C, parvus, Bd., ha\e 
been given by Mr. True \ who has pointed out the distinguishing 
characters of the two species. 

“ Tliese pigmy pocket-mice are found in all |)arts of the county, 
although they are scarce. They build their little nests in holes in 
the ground, or among old cactus-leaves. They have often seeds in 
their pockets when caught. 1 have had single ones in confinement, 
hut never a pair, so I do not know if they readily breed ; they have 
seldom more than two vouug at a time. This is the smallest rnouse 
here, weighing only one cpiarter of an ounce.” — W. T. 


3. Liste snpplementaire dcs Oiseaux recncillis cn Corec 
par M. Jean Kalinowski \ Par M. L. Taczanovvski. 
, C.M.Z.S. 

[Received August 22, 1888.] 

Notre voyageura continn^ encore ses travaux en Coree depuis la 
moitid de mars 1887 jusqu’a la fin de janvier 1888 ; puis le .5 fevrier 
il be rnit en route dc retour h pieds vers la Mantchourie russe, chas- 
sant et collectionnant tant qu’il luietait possible pendant cette traver- 
bee penible et dangereuse, qu’il a accompli dans deux mois jusqu'ii 
la frontiere russe. 

Le point le plus meridional qu’il a visite dans ce pays est eloign^ 
de 60 kilometres an sud de la capitale ; rnais comme il y a trouve 
la contrde plus pauvre encore en vegetation et en gibier que dans les 
environs de Seoul il a re^igne a s’avancer plus loin dans cette direc- 
tion. Toute la contrde septentrionale du pays jusqu’i la frontiere 
est dgalement non boisde, ethabitce partout par une population dense, 
meme dans les rnontagnes au sominet dcs quelles il y a aussi des habi- 
tations. Les plus grands hois qu’il a vus et qui ne soiit pas 
nombreux dans ce pays, ne depassent pas une dizaine d’hectares ; 
toils les renscignements qu’il a pu recueillir s’accordent qu’il n’y a 
point do plus grandes forels nulle part dans le fond du pays. De tout 
ce qu’il a vus la meillcur contrde pour la chasse aux mammifdres et 
aux oiseaux est situde entre Seoul et Ginzan dans les environs 
d’Ara-Sambo, oh il y a des sangliers, des cerfs, des chevreuils, le 

^ P.U. S. Nat. IWus. iv. p. 475 (1882). 
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muse, VAntilope crispa, la zibeline, I’ccureuil et autres, ainsi que 
plus d’oiseaux qu’ailleurs. 

La pauvretc en oiseaux qu’on rencontre en general dans toute la 
Cor& est amdnoe principalernent par la population tres nombreuse 
pour uii territoire aussi restreint. Les Coreens mangent tous les ois- 
eaux sans exception ; dans les marclies du gibier on trouve presque 
toutes les espcces grandes ct petites, les outardes et les faisans en 
compagiiie dc cigognes, de hdrons, de grand-ducs, des corbeaux et 
autres, mais qui tous sont ainssi rnaltraites qii’on ne peut pas rncme 
s’en servir pour la collection. Le petit nonibre d’oi^eanx qui rcste 
pour nieluT dans le pays c^t ^galernent j;crs('‘cute que les autres, et 
e’est la raison j)Our laquelle on y trouve ties rarerneut des nids avec 
des oBufs. 

Je commence cette liste suj)plementairc par rcniinii^ration des 
especes du dernier transport qui n’ont pas etc fournies dans renvoi 
precedent. 

108. Haliaettjs branickit, sp. n. 

H. brunneo-niger ; phtmis colli striga mediana longissima pallida^ 
rectricibvs (ectricihusque caudfc svpenoribus et inf enoribus pure 
a Ibis ; rastrOt cera pedibusque ournnfiaco-flavis ; iridibus lutes- 
centi-albidisu 

5 ad. Plumage general de tout le corps est iinir brunutre, tirant 
legorement an sebiste dans lea plumes fraiclies du manteau et des 
ailes, tamlis que dans les plumes de la robe jnecedente la nuance est 
biunatre; la couleur du de'‘Sou.s du corps est plus briinatre et uni- 
forrne sur toute la poitrine et rabdomen ; la plus noiratre elle est sur 
les pantalon.s, sur tout le dos inferieur et le crcupion, sur la partie 
emplumee des cotes de la tete et sur la gorge ; tandis que sur tout 
le souimet dc la tete et sur tout le cou toutes les plumes sout tra- 
versees d/uis toute leur longueur par une raie grise fine proloiigee 
jusqu* au bout de ces [)lumes, sur celles du front ces raies uiodiancs 
sont tres peu distinetes; les rectiiees avec les tectriees superieurcs et 
les inttnieures de la queue sont iPun blanc pur. Bcc, eire, peau nue 
des cotes de la tete et les jueds sont d’un jaune orange vif ; ongles 
comes ; iris blanc tirant logerement au jaunatre. 

Longueur totalc 980, vol 2200, aile (iOO, queue 340, bcc depuis 
la commissure 90, bcc depuis la circ en courbe jusqu an bout 80, de 
la ciie depuis les plumes frontales 31, hauteur du bee prise a la base 
des narines 55, tour de la inandibule supcricure a la base des iiarines 
entre les deux tranebants 95, longueur du tarse 87, doigt median 
90, ongle en courbe 42, onglc du doigt interne cgaleujent en courbe 
.54, ongle du doigt externe 35, ongle du pouce 56, queue depnssant 
le bout des ailes de 1 15 millim. 

Cet aigle ressemble completement au H, pelagicus (Pall.), par sou 
habitus, sa taille, par la forme du bee, la forme de la queue, par la 
formule alaire et par la longueur relative des ailes a la queue, mais en 
outre de la coloration il s*en distingue par plusieurs dt^tails caractoris- 
tiques, comme i — le bee distinctenient plus 61ev6 et plus dpais, tour de 
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la mandibule sup^rienre a la base des iiHrines pris entre les deux tran- 
chants est beaucoup plus long: (95 millim. tandis que celui du p61a- 
gique n*a que 87) ; Fextremite de cette mandibule inoins prolong6e et 
moins courb& en nrriere ; la nudit6 lat^rale de la face plus prolong6e 
jusqu’au milieu des yeux, tandis que chez Foiseau cite elle d^passe 
peu le bord ant^rieur de Fooil, et est beaucoup plus faiblement garnie 
de poils moins developpes, de sorte que la peau nue conserve sa 
couleur natureile et parait etre parfaitement nue h, une petite dis- 
tance ; les ongles sont inoins longs ; les scutelles corndes an dos des 
doigts non partagees sont moins nombrcuses, il n’y a que quatre tcr- 
minales sur le doigt m*idian, tandis que chez le //. pefaf/icns il y a au 
moins 7, quelquefois jusqiFa 14, les plumes de la region interscapulaire 
plus acuminees, etc. 

L’uniquo exemplaire qui sort a cette description fut tue par M. 
Kalinowski h Tsiempion, le 28 fevrier 1888, pendent son retour de 
Seoul h Wladiwostok. Puis le voyageur a vu encore 6 ou 7 individus, 
qui tous etaient aiissi noirs que le precedent, sans ricn de blanc ex- 
ceptd la queue, et qui frappaient de loin par le janne orange de leur 
bee et des pieds; il a vu aussi nnjeune ^ queue fonc6e. Precedem- 
inent il a observe aussi deux oiseaux qui tournoyaient dans une grande 
hauteur aux environs de la capitale, et a vu aussi deux pcaux siis- 


Fig. 1. 



pendues chez les indigenes, mutilces, sans ailes, sans queue et sans 
bee, auxquelles il n’a pas fait Attention. Apr^s son arriv^e k Wladi- 
wostok, lorsque le voyageur a montre son exemplaire k M. Jankow- 
ski, qet explorateur de la Mantchourie russe a assure qu’il a deji vu 
deux pareils ^ Sidemi, dont la couleur toute foncee sans rien de blanc, 
sauf la queue, Fa frappee au premier coup d’ceil. M. Godlewski, 
ancien compagnon du Dr, Dybowski, apr^s Fexamen de cet aigle 
Cor6en pretend qu’il a vu aussi deux pareil poses sur le sable au bord de 
I’Oiion en Daourie, qui Font frapp§s par leur couleur g^ndrale fonc<$e, 
la queue blanche et le jaune intense du bee et des pieds, mais qui se 
sont envol^s de loin devant lui. M. Kalinowski assure que pendant 
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tout le temps de son s^jour en Coree il n*a pas vu le H. pelagicus 
ty pique. 

Notre voyageur pretend que cet oiseau remarquable habite la con- 
tree septentrionale de la Coree, au voisiiiage des rivieres tres poisson- 
neuses, d’ob les indigi^iies transportent tons les aris dans les contrees 
plus meridionales de la p<Sninsule une grande quantite du poissoii 
s6che. 

Cet aigle qu*on pourrait prendre pour une varicte negre de Taigle 
pelagique me parait constituer une forme locale constante, peu nora- 
breuse et confinee dans un territoire assez restreint dans le sud meine 
de la vaste region habitee par Taigle pelagique. En outre de la diffe- 
rence dans la coloration et dans les autres caracteres plastiques, que 
je viens d’indiqner, peut servir de preuve la circonstance qu’entre 
beancoup d’aigles pelagiques observ6s et recneillis a Kanitschatka 


Fig. 2. 



par MM. Dybowski et Kalinowski tous dtaient en plumage normal, et 
qu’entre beaucoup d’individus qui ont (5te recueillis et observes par 
les autres voyageurs au Kamtschatka et partout ailleurs on u"a rien 
trouv^ de pareil. 

Je d6die se remarquable oiseau k M. le Cornte Xavier Branicki, 
qui a hdrit^ de son pore I’amour de THistoire Naturelle et I’amitie 
des Naturalistes. II commence jeune sa carri^re, je lui souhaite 
done de tout uion coeur que les resultats de son entreprise soient 
correspondants 5. rempressernent avec lequel il s’est pris k Toeuvre. 
Ce sera le ineilleur bom mage rendu k la memoire de son pere, qui 
ddsirait ardemment que sou bis continue k s’interesser de la science. 

109. HaLIAETUS AliBlCILLA (L.). 

Deux jeunes oiseaux tues k Sioul et au nord de Ginzan. 

NuUe part M. Kalinowski n’a pas rencontre ce pygargue aussi nom- 
breux qu’il Test dans les contrees septentrionales de la Coree pendant 
la migration de printemps. Au voisiuage de la fronti^re de la Mant- 
chourie russe notre voyageur a vu sur un lac convert de glace une 
centaine de ces rapaces qui se reposaient sur la glace et sur le 
rivage. 
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110. Archibuteo HEMILASI08 (TeiDin. etSchl.). 

Une fernelle ad. tu6e k S&ul le 1.5 janvier 1888, semblable en tout 
iL celle que le Musee de Varsovie possede de Tsouroucliaitoui en 
Daourie, niais qui a la tete toute blanche avec une grande tache cer- 
vicale brunpale, des stries brunes tres fines au front et sur le ^ertex, 
ainsi que sur la gorge, une moustache bnme malaire. Get excrnplaire 
a les tarses parfaitement dcmues dans le tiers inferieur, sauf une fine 
bande emplumee sur le devant merne d’un de ces tarses. Longueur 
totale ()7b, vol 1612, queue depassant le bout des ailes de 25 millirn. 
Iris blanc sale, avec une legere teinte jaunatre, it moitie inf^rieure 
parsemde de points roux. 

L’espece n’j est pas commune. 

111. Scops japonicus, Temm. et Scbl. 

Une fernelle du 27 octobre 18S7. Irisjaune orangtb Longueur 
totale 203, vol 530, le bout des ailes atteignant rcxtromite de la 
queue. Deux exemplaires out etc rencontres aux environs cfe Seoul. 

112. Asio accipitrinus (Pall.). 

Deux males tues aux environs de Seoul, en janvier, un d'eux le 
29 de ce mois lorsque la terre fut couverte de neige ; en general on 
ne le voit qu’en petit nombre en hiver. 

1 13. CoTYLE SINENSIS (Gr. ft Hardw.). 

Une fernelle adulte du 21 septcmbre et un jetine oiseau de la rnerne 
dite des environs de S&ul, it dimensions semblablcs a oelles des (U'^eaux 
de Sidemi. On rencontre cette hirondelle aux deux puss^age^. 

114. Halcyon coromandus (Lath.). 

Un male tue le 28 aoAt 1887 aux environs de Seoul, et cV^t le 
seul qui a ot6 \u pendant tout le sejour de deux ans et demi dans le 
pays. Longueur totale 289, vol 460, nile 1 22, queue 68, bee depuis 
la commissure 66, tarse 15, doigt median 28 avee Tongle, queue 
depassant le bout des ailes de 40 millirn. 

115. Upupa epops, L. 

Une fernelle tuee it Seoul le 30 juin. La buppe est rare en GonV, 
raais elle niche dans le pays, et quitte la con tree en hiver. 

116. Turdus obscurus, Gm. 

Une paire de Seoul, tude le 21 mai ; oiseau de passage aux deux 
migrations. 

117. Turdus pallidus, Gm. 

Une fernelle de Seoul, tude au printemps ; on ne la voit qu’aux 
epoques des deux migrations. 
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118. Phyllopneuste schwarzi» Radde. 

Un male tu6 k Sdoul le 1 1 mai 1887 ; iris brun foncd. Get indi- 
vidu ressemble en tout la pluralite des oiseaux en robe de noces de la 
Daourie et du Baical meridional ; mais il se distingue de tous ceux avec 
lesquels je Tai compare par le blanc plus repandii sur les parties iufe- 
rieures du corps, qui n’est interrompu sur le milieu de la poitrine que 
par une teinte fauve trcs legere ; I’ocreux des souscaudales tres pfile ; 
il se distingue aussi de tous ceux avec lesquels il a ete compare par 
des macules fauve blancbatres tcrminales dans les tectrices alaires 
moyennes et les grandes secondaires. Longueur totale 130, vol 105, 
aile 59, queue 46 inillim. On le trouve en ete mais en petit nombre. 

119. Locustella fasciolata (Gr.). 

Trois males tues le 15 juillet ^ Chimulpo sur des petits ilots, 
dloignes d’un kilometre de la cote, couverts de buissons et d’berbe 
t^lev6e, ofi il niche ; au reflux ces ilots sont reunis au continent ; 
Toiscau quitte le pays en liivcr. Le voyageur a entendu aussi I’oiseau 
chantant au bord de la riviere 86oul, mais n’a pas pu le retrouver. 

Dimension^: — Longueur totale 180, vol 223, aile 72, queue C5, 
bcc 22, tarsc 21, queue depassant le bout des ailes de 52 inilliin. 

Dans uu autre cxemplaire longueur totale 181, vol 227, aile 71, 
queue (35, bee 22, tarse 20, queue depassant le bout des ailes de 50 
inillim. 

120. Larvivora siBiLANs, Swinli. 

Un mfde ad. de Seoul tue le 11 mai 1887, scmblable en tout k 
ceux de Sidemi il de la Daourie ; iris brun fonce. L’oiseau est rare 
et de passage. 

121. Regulus japonicus, Tcmm. 

Deux males et deux fernelles tues le 27 et le 30 octobre 1887 
aiix environs de Seoul ; dans cette saison ils ont moins de Jiuance 
cendree sur les c6tes de la tele et au cou que les oiseaux d’avril, 
cette couleur est reinplacee par uiie nuance oliv&tre. Ties commun 
en automue et pendant tout Thiver dans les forets de pin. 

122. Parus ater, L. 

Une fernelle de Sdoul du 13 octobre 1887. M^sauge tres commune 
dans les forets de coiiiferes pendant tout rautomne, en hiver et au 
printemps ; rare cn etc. 

123. Pipastes agilis, Blyth. 

Une fernelle ad. en robe fraiche d’automne complete, tuee k S6ou\ 
le 11 octobre 1887; cet individu a une nuance rousse forte sur la 
gorge fct la poitrine. Cet oiseau est assez rare dans les upoques des 
migrations ; peu nombreux en et^, 

124. Emberiza rustic a, Pall. 

Une f)aire tu6e le 27 octobre 1887 ; Tespfcce hiverne en grand 
nombre, reste en petit nombre en 
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125. Euspiza rdtila, Pall. 

Deux males adultes, tuesk Seoul le 11 mai 1887. On ne le voit 
point en ete et en hiver. 

126. Eophona melanura (Gm.). 

Un jeune male tue le 26 aodt 1887 aux environs de Seoul. En 
automne on voit longtemps ce gros-bec. 

127. Otfs dybowskii, Tacz. 

line femellc adiilte tuee an nord de Ginzan le 27 fevrier 1887, 
et \xu jeune male des environs de StWl. L^outarde est commune 
pendant tout I’hiver dcpuis Seoul jusqu’a la fronti^re de la Mant- 
chourie Russe, dans les environs de la ca])itale on pent voir c|uelqiie- 
fois des troupes cornposces jusqu’a une centaine d’exemy)lairea ; au 
Slid de S6oul elle est plus rare, en on ne la voit point. 

Cornme la fernelle de cette outarcle orientale, qui jusqu’ti nos jours 
est confondue avec I’espoce europeenne, n’est pas encore decrite, je 
donne done sa description. 

La fernelle est beaucoup plus petite que le mMe, a manteau egalement 
fonce mais a dessin roux rnoins regulier ; la tote et le coii sont d'un 
cendre bleuatre assez intense, en laissant la gorge largement d’un 
blanc pur, sommet de la t^te plus obscur parseme de macules fauves, 
milieu du cervix noir macule dc fauve ; le cendre collaire se termine 
en arrifere dans la moiti6 de la hauteur du cou, tandis que sur le 
devant il descend jusqu’au has de la r^ion jugulairc; tectrices 
sup^rieures des ailes rousses rayces de noir dans la moiti^ 
supdrieure de Taile pi ice, dans la moitie inf^rieure de I’aile elles sont 
d’un gris cendre melange avec du roux raye de noir, toutes terinimJes 
par une grosse tache blanche, ce qui forme une grosse maculature de 
cette derniere coleur sur la partie post^rieure de Taile, tandis que ces 
macules sont beaucoup moins grandes dispersees sur un fond cendre 
du devant du has de I’aile ; grandes tectrices alaires noires termindes 
par une grande tache blanche, ainsi que les rt^miges primaires ; 
remiges secondaires posterieures rayces de brun, de roux et en partie 
de blanc ; le blanc des rectrices externes fort color6 de roux, dans la 
moitie terininale, a 2 ou 3 bandes transversales noires ; les medianes 
semblables k celles du male. 

Longueur totale 79.5, vol 1700, ailc 475, queue 195, bee 80, tarse 
120, doigt median 4.5, ongle 15 millim. 

128. Charadrius fulvus, Gm. 

Un Jeune m^le tue k Seoul le 25 septembre 1887 ; assez commun 
dans les tenips des migrations. 

129. .dSciALlTIS MONGOLA (Pall.). 

Deux males tuds a. Chimulpo le 2 juin 1887 ; rare au printemps. 

130. SaUATAROLA HELVETICA (Liun.). 

Jeune oiseau tu6 k Seoul le 27 septembre 1887 ; on I’observe en 
petit nombre aux dpoques des deux migrations. 
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131. Lobivanellus inornatus, Temm. et Schl. 

line femelle tude entre Seoul ct Chimulpo le 27 septembre 1887. 
Iris et bee d’un jaune ornuj^d, extrdrnitd du bee noir ; pieds d’un 
jaune pale. En dtd peu nombreux, absent en liiver. 

132. Tiunga subminuta, Midd. 

Uno femelle tude ^ Sdoul en septembre ; bdeasseau assez coinmun 
dans les deux migrations. 

133. Tringa acuminata, Ilorsf. 

Deux mfdes tuds ii Chimulpo en mai ; c est les seuls qui ont dtd 
rencontres sur la cote pendant tout le temps Je T exploration de notre 
voyageur. l)imen^ious : — 

Longueur totale 23 j, vol 1(34, aile 1 13, queue 63 , bcc 28, boutdes 
ailes atteignaiiL I’extidniitd de la queue. 

Longueur totale 232, vol 45(3, ade 140, queue 63, bee 28, bout des 
ailes atteignant I’extnhnite de la queue. 

134. IIeterosceles incanus (Gm.). 

Un mule en robe de Thiver tud aux environs de Sdoul le 27 
septembre ; peu nombreux en autoiune. 

135. ACTITIS HYPOLKUCOS (L.). 

Une paire tude a Seoul en septembre. Peu nombreux en dte, 
niche dans les environs de Sdoul, cotumim partout en automne, 
absent en hiver. 

13G. Totanus glottis (Lath.). 

Un male de Chimulpo du 3 mai, deux femelles de Sdoul tudes eu 
septembre, Ce chevalier aiusi que les suivants couimuus au passage 
d’uulomne, rares au pi intemps dans les chamjis dc riz. 

137. Totanus calidris (L.). 

Un nnile en plumage d’hiver tud a Sdoul le 19 septembre. 

138. Totanus ocuropus (L.). 

Uu male et deux femelles pris a Seoul en septembre et en octobre 
de 1887. 

139. Totanus glareola (L.). 

I n male et uue femelle tuds a Sdoul en septembre et en octobre. 

140. Limosa lapponica baueri (Naum.). 

Uue femelle en robe d'hiver de Seoul, tude le 22 octobre ; trds 
rare eu automne dans lesrizieres. 

14 i. Numenius phjeopus vakiegatus (Scop.). 

Uue femelle tude & Chimulpo le 3 mai 1 887. Commuu au passage 
de priutemps sur la cote et partout dans les moutagnes. 
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142. Rhynchaa SINENSIS, Swinh. 

Uiiejeune femelle commongant k changer le plumage tu6e aux 
iivirons de Seoul le 6 septembre, et c’est le seul exemplaire trouve 
dans une rizicre. Iris vcrdatre sale, pieds gris avec une teinte 
verdatre. Longueur totale 27H, volSlO, aile 136, queue 45, bee 53, 
tarse 47, doigt median 35, ongle 4, queue ddpassant le bout des ailes 
de 18 millim. 

143. Porzana pusilla (Pall.). 

Une femelle tuee a Chimulpo le 29 rnai 1887 ; iris orange. 

144. Ardetta sinensis (Gm.). 

Une femelle tuee a Chimulpo le 29 mai. 

M5. Larus cachinnans, Pall. 

Un male de Ginzan du 16 fevrier. Iris gris clair; pieds came 
pale. Longueur totale 675, vol 1590 millim. 

146. Chroicocephalus saundersi, Swinh. 

Une femelle de Ginzan du 16 fevrier, il y avait une quinzaine 
au bord de la mer, puis le voyageur a rencontrd pliisieurs k Tembou- 
chure des petites rivieres. Iris brun fonce ; bee noir ; pieds d’un 
rouge sale. Longueur totale 340, vol 910, aile 285, queue 110, 
bee 30, culmen 26, tarse 40, doigt median 27, ongle 7 millim. 

147. Cygnus olor (Gm.). 

Jeune femelle tuee a Ginzan le 27 fdvrier. Longueur totale 1287, 
vol 2140 millim. Le voyageur n’a vu dans cette contree que des 
jeunes en hiver ; les adultes vont plus loin au sud, mais revieuuent 
vers le 20 fevrier. 

148. Anas zonorhyncua, Swinh. 

Un male adulte tu6 a Chimulpo le 3 mai 1887* Iris brun fonefi ; 
longueur totale 617, vol 990, aile 296, queue 104 millim. Pen nom- 
breux en general, au printemps et en automne, le plus souvent on le 
rencontre par paires ; au printemps ce canard apparait avant les 
autres especes. 

149. Anas falcata, Pall. 

Un m4le adulte de Ginzan, on le trouve aussi k Seoul en passage. 
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Liste des eaphces non recueillies mais que le voyageur a eu en 
main, ou qu'il a vu pour sur, 

150. Pandion haliaetus (L.). 

On ne le voit qu’en exemplaires solitaires, au printemps et rare- 
inent en aiitomne. 

151. Pernis apivorus (L.) ? 

Depuis le mois d’aout jusqu’en automne dans les environs de 
Seoul. 

152. Falco communis (Gm.). 

S^dentaire, plus coininun en hiver. 

153. Falco subbuteo, L. 

lleucoiitro rarcment au printemps et en automne entre Seoul et 
Chirnulpo. 

15d. Astur palxtmbarius (L.). 

Rencontre dans les coiitrees septentrionales du pays. 

155. SuHNIA NYCTEA (L.). 

lleiicontree i\ la fin de terrier dans les environs de Ginzan. 

15(>. Acanthylis caudacuta (Lath.). 

Rare aux passages. 

157. Bombycilla gakuula (L.). 

Ob>ervee en levrier ii Siongno a 100 kilometres au uord de Seoul. 

158. CoKVUs. ouiENTviJs, Eversm. 

OhbCivc au de j)rinteinps, nc reste pas pour nicher. 

150. PlECTKOPUANKS NIVALIS (L.). 

Rencontre en fevrier aux environs de Ginzan. 

160. ILematopus osculans, Swinh. 

Rare au printemps dans les environs de Seoul. 

161. Numeniusj cyanopus, Vieill. 
llencontriS dans toutes les saisons, rare en hiver. 

162. ScOLOPAX RUSTICULA, L. 
line seule rencontr6e en automne. 

163. Gallinago hyemalis (Eversm.). 

Rare en hiver au nord de Ginzan. 

164. Rallina manoarina^ Swinh. 

Rare en hiver dans les rizieres. 
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165. AnSER SEGET 17 M (6m.). 
Observee aux passages, 

166. Cygnopsis cygnoides (Pall.). 
Observee aux passages. 

167. Cygnus musicus, Bechst. 

Le plus commun en hirer. 

168. AlX GALERICULATA (L.). 
Observ(je aux deux passages. 

169. Anas boschas, L. 

Niche en petit nombre et hiverne. 

170. Anas crecca, L. 

Hiverne. 

171. Anas Formosa, Georgi. 
Observee aux deux passages. 

172. Dafila acuta (L.). 

Observee aux deux passages. 

173. Spatula CLYPEATA (L.), 

* Observee aux deux passages. 

174. MaRECA PENELOPE (L.). 
Observee aux deux passages. 

1 75. Fulix fuligula (L.). 

Rare en bivcr, manque en ete. 

176. Fultx marila (L.). 

Observee aux deux passages. 

177. MeRGUS MERGANSER, L. 
Hiverne. 

178. Mergus serrator, L. 
Hiverne. 

179. Mergus albellus, L. 

Hiverne. 
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AddiixonB aux esp^ces de la lute precSderUe, 

Milvus melanotis. 

Tr^s commuQ dans toutes les saisons de I’annce. 

BuTEO PLVMIPES. 

Ne se trouve qu’en hiver. 

Astur cxjcudoides. 

Assez rare, niche et quitte le pays pour Thiver. II se iiourrit 
principalement de gros coleoptcres et surtout de longicornes qu’il 
prend au vol ou sur les branches. 

Accipiter nisus. 

Scdentaire et assez commun dans toutes les saisons* 

Falco hendersoni. 

Scdentaire inais rare ; sa raretc est certainement amenee par les 
indigO'ues qui sVn servent j»our la chasse, ce qui s’applique aussi au 
Faucon ("ornrnun et u TAutour. 

FaLCO SUIIBUTKO. 

Rare clans les temps des migrations. 

Den DUO FALCO iESALON. 

Rare et observe seulenieut en hi\er. 

T I N N U N C U Lll S J A 1*0 N I C US. 

Scdentaire, le [dus corninuii des rapaces diurnes. 

Circus cyaneus. 

Srdentaire, assez commun. 

Ninox japonicus. 

Assez commun en ^tc, absent en hiver. 

Scops semitoroues. 

Rare en hiver, absent en ct6. 

Bubo ignavus. 

Scdentaire, assez commun ; on le voit souvent en vente au marchi' 
entre le gibier. Dans le dernier trnnspoit d’oiseaux il y a une 
paire de grand-ducs, recueillis dans les environs de Seoul. La femelle 
est sernblable en tout a celle de I’envoi precedent et au mfi-le de 
Sidemi ; elles ont la merne nuance du fond abdominal et presque la 
memo grosseur des stries noires centrales dans les plumes, et les raies 
transversales semblubles. Le mule tue le 4 novembre 1887 a le 
fond des parties supc^rieures du corps, des cotes du cou et de toutes 
les parties superieures du corps d’un roux aussi intense et meme plus 
fort que dans la pluralite des oiseaux europ6ens, les flammcches 
pectorales et les stries abdominales noires aussi grosses que dans les 
Proc. Zool. Soc. — 1888, No. XXXII. 32 
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fernelles ; le dessin noir sur le fond du manteau plus delicat que daus 
les fernelles. Iris jaune orangd. 

Tous ces exemplaires pr^sentent entre eux une grande difference 
dans la rayure foncde de la queue ; la femelle de ce dernier transport 
a sur la page inf6rieure de toutes les rectrices, sauf les m6dianes et 
les submedianes, les raies noires transversales fines, et tres peu de 
petites laches au voisinage de Textremitc^ des pennes ; chez le male 
les raies transversales sont encore beancoiip plus fines, la maculature 
subterminale subtile ; la femelle de Tenvoi pri^ddent a les barides 
larges, la maculature dense, plus grossi6re et plus prolongee vers la 
base des pennes. Dimensions de ces deux exemplaires : — 

d. Longueur totale 615, vol 1583, aile 430, queue 250, queue 
depassant le bout des ailes de 80 millim. 

$. Longueur totale 615, vol 1583, aile 480, queue 2/6, queue 
depassant le bout des ailes de 80 millim. 

Syrnium nivicolum. 

Sedentaire ct rare. 

Capri MULGU s jotaka. 

Hare en dte. 

Cecropis daurica. 

Rare en 6tc, elle nichait en 1886, taudis que dans Panuee suivaute 
on ne la voyait j)oint. 

, Hirundo gutturalis. 

Commune en etc, niche et quitte le pays pour ThUer. 

Eurystomus orientalis. 

Assez commuii en etc, niche et quitte le pays pour Tiiiver. 

Halcyon pileatus. 

Assez commun en cte, niche et quitte le pays pour Thiver. 

L’ unique nid de ce martin-chasseur, trouve par M. Kalinowski, fut 
pratiqu6 dans une ))arois sablonneuse verticale d’uii ravin, a 4 metres 
au dessus du fond de ce ravin. Le trou fut semblable a celui du 
martin-jiecheur de TEurope, egalernent regulier, a ouverture externe 
6galement clliptique, mais aussi large qu’on a pu facilement introduire 
la main ; le canal d’un metre de profondeur, presque horizontal et 
courbe, elargi et aprofondi dans le fond, 6tait tapisse d*une ejiaisse 
couche d’os de greuouilles et de lezards, mdlang^s avec des debris 
des gros inscctes, qui sont certainemeut de la provenance semblable 
que ks boules compos6es d’os et d’ccailles de petits poissoiis, avec les- 
quelles les martin-pecheurs garnissent leur nid. D’apres I’examen 
des matcriaux du tapis on peut supposer que Toiseau se servait de 
ce canal depuis plusieurs aundes. Les oeufs au nombre de six furent 
ddposes sur cette couche. 

Les oeufs sont uu peu plus oblongs que ceux de VAlcedo iapida^ k 
surface de la coque moins glabre et moins luisante, m6me ondulde 
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assez fortement dans certaine endroits ; couleur snperficielle blanche 
pure et blanche en transparence. Dimensions; 33*2x28*3; 33*2 x 
28*8; 33*6x28*4; 33x29*2; 34x28*2; 35 X 28*5 millira. 

Ceryle lugubrts. 

Rencontree seulement en hiver aux environs de Ginzan ; le long 
d’un ruisseau il y en avait quatre : tous furent tires et blesses, mais 
un seul retrouve ; puis on ne les voyait plus. 

ISPIDA BENGALKNSIS. 

Commune, il niche, mais on ne le voit point en hiver. 

CeRTHIA FAMILIARIS. 

Commune en hiver. 

SlTTA AMIIRENSIS. 

On ne le rencontre qu’en hiver. 

Troglodytes fumigatus dauricus. 

Commun et sedentaire. 

CiNCLUS PALLASI. 

Comrnuii en hiver, mais on ne le commence a rcncontrer qu’a 60 
kilometres au nord de Seoul, d’ou on le trouve partout jusqu^a la 
front iere russe. 

Accentor montane llcs. 

Commun en hiver, rare en etc. 

Turdus fuscatus. 

Observe aux passages, 

Turdus naumanni. 

Cornmuii dans les temps des migrations. 

Oreocincla varia. 

On n’a rencontree qu’uiie paire an printemps. 

Monticola solitaria. 

Commune et niche, quitte le pays pour T hiver. 

Ruticilla auuorea, 

Sedentaire et assez commune. 

Phyllopneuste borealis. 

Commune au printemps et eu automne, rare en ete. 

Phyllopneus'fe coronata. 

Comme la pr^c6dente. 

Phyllopneuste superciliosa. 

Comme les pr^eddents. 


32 * 
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Microscelis amaurotis. 

En hiver de 1866 sur 7 il fut commuu aux environs de Seoul et se 
tenait et nourrissait principalementsur les gendvriers, T hiver suivant 
il manquait completement. 

Motacilla leucopsis. 

Rare en et niche en petit nombre ; commune et nombreuse en 
automne ; quitte le pays pour T hiver. 

Motacilla ocularis. 

Commune en automne, rare en hiver. 

Calobates melanope. 

Commun, niche, non trou\e en hiver. 

Limonidromus indicus. 

Commun, niche, quitte le pays pour T hiver. 

Alauda arvensis. 

Commune toute rannee. 

GaLERIDA CRISTATA COREEN.SIS. 

Sedentaire rnais pen nombreuse dans la panic nuTidiouale du pays, 
elle manque au nord de S^'oul. 

Parus varius. 

Commuu toute ranuee. 

PaRUS MINOR. 

La plus commune des rnesauges, inais rare en ete. 

POCCILIA PALUSTRIS CRASSIROSTRIS. 

Sedentaire, rare en et6. 

Mecistura triviugata. 

Sedentaire, la plus commune aux environs de Ginzan. 

Suthora webbiana. 

Sedentaire et commune. 

Oriolus diffusus. 

Observe dans les ^poques des migrations. 

Lanius sphenocercus. 

S(?dentaire, plus nornbrcux en hiver qu*en etc. 

PhONEUS BUCEPHALUS. 

Assez commun en etc?, niche, absent en hiver. 

Otomkla lucionensis. 

Plus commune en etc que le |)r^6dent, manque en hiver. 
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BuTALIS LATIROSTKIS. 

Commune aux passages de printemps et d’automne. 

Eryturosterna luteola. 

Comme la pr&cidente. 

Xanthopygia tricolor. 

Commune en 6i6, niche, absente en hiver. 

CyANOPFILA CYANOMELiENA. 
line seule fernelle rencontrde an printemps. 

Pkricrocotus cinereus. 

Niche en petit nombre, absent en hiver. 

Cyanopolius cyanus. 

S6dentaire et cornmun ; rare au sud de Beoul. 

Garrulus brandti. 

Cornmun en hiver, rare en ete. 

Pica caudata japonica. 

Sddentaire et commune ; gibier favori des Coreens. 

MoNEDULA DAtIUICA. 

Trds commune aux deux passages, manque en hiver et en ete. 

CoRVrS JAPONENSIS. 

Cornmun et sedcntaire ; gibier favori des Coreens comme beaucoup 
d’autres oiseaux qu'on ne mange pas ailleurs. 

Frugilegus pastinator. 

Tres nombreux au printemps, rare en automne, manque en 6t6 et 
en hiver. 

Nucifraga caryocatactes. 

Deux fois rencontre solitaire en automne. 

StURNCS CINF.RACEtJS. 

Cornmun mais assez rare, niche, absent en hiver. 

Emberiza fucata. 

Commune au printemps, niche en petit nombre, absente en hiver, 
Emberiza castaneiceps, Moore. 

Commune en hiver, niche en petit nombre. Les deux paires qui 
sont fournies de Sdoul appartiennent k cette forme, peu distincte, mais, 
comme il parait, constamment de la forme siberienne. Probablement 
entre les nombreux oiseaux qui viennent hiverner en Corde on trouvera 
aussi les oiseaux de la grande race, comme cela a lieu dans le sud de 
la Mantebourie russe. 
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Emberiza spodocephala. 

Assez commune au printemps, niche en petit nombre, absent enhiver. 

ScH(ENlCOLA POLARIS. 

Niche en nombre mediocre, hiverne en plus grand nombre. 
Passer montanus. 

Trfes commun et tr^s nombreux dans toutes les saisons. 
FrINGILLA MONTIFRINGILLA. 

Hiverne dans les forcts de coniferes, absente en 6t6 ; eu hiver elle 
est fort aboiidante et se nourrit principalement de sernence de pin. 

Chlorospiza sinica. 

Sedentaire et commune 

Chrysomitris spin us. 

Commune au printemps, rare en cte. 

COCCOTHRAUSTES VULGARIS JAPONIC US. 

Rare. 

PllOPASSER rose US. 

Commun en hiver, non recontrc en ^te. 

Uragus sanguinolentus. 

Rare. ^ Probablernent les trois femellesde I’envoi precedent appar- 
tiennent u 1 U, lejndits, David et Oust., et non au U. sanguinolenfus, 

LoXIA CURVl rostra albiventris. 

Commune en automne et en Jiiver, al)sente en etc. 

Pyrrhula orientalis. 

Rare en hiier. 

CUCULUS CANORUS TELEPHONUS. 

Commun en ete. Notre voyageur a constamment entendu le 
chant du male semblable a celui du coucou de TEurope, et jamais 
celui du Cuculus indicus, * 

Gecinus canus. 

Sedentaire et commun. 

Pic us major. 

Sedentaire et rare. 

PiCUS LEUCONOTUS. 

Sedentaire et rare. 

Iyngipicus dorriesi. 

Sedentaire et rare. 
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IrNGIPICUS SEEBOHMI. 

Sedentaire» le plus commun des pics. 

ThRIPONAX KALINOWSKII. 

Rare. 

CoLUMBA RUPESTRIS. 

S6dentaire et commune, habite en grand nombre dans la residence 
royale. 

Turtur rupicola, 

Sedcntaire ct commun. 

Turtur torquata. 

Sedentaire et commun. 

Bon ASIA BETULINA. 

Sedcntaire et assez commune entre Seoul et Ginzan, non rencontree 
plus au iiord de cette dernicTC localitd ; manque dans le sud de la 
peninsulc. 

Coturn IX vulgaris japonica, Temm. et Schl. 

Tres abondarite en hiver entre Seoul et Ginzan, plus rare plus au 
nord. Les cinq exenijilairc'-, dont 3 cT et 2 9 » founds par uotre 
voyageur dans son envoi precedent, et quo j*ai indiqut* dans la pre- 
rrjiere liste sous It* nom de C, communis, ne sont pas faciles a determiner. 
Ils ‘•out tons en plumage d'hiveret ne piesenti nt pas de caracteres 
diftVuentiels entre ccs deux formes. (Nomine ]\I. Kalinowski ida pas 
jamais entendu en Coice le chant caracteristique de la caille d’Europe, 
mais tonjours la >oix sourde, propre aux caillcs de la liaourie et de 
la Mantcbouiic russe, qu’il connaissait parfaitement, on peut supposer 
que toiites les cailles qui bi\ernent en Coree appartieunent k cette 
forme, qui est en Cue tres almndaiite dans les plaines herbeuses et 
luimides des bords du lac Clianka et dc la Soungatscha, ainsi que 
dans les autres contreea de la Mantchourie russe. Bans les derniers 
temps le Pi of. Bogdaii<*ff fut d’avis que cette caille continentale est 
differente de la race japoiiaise et Ta distinguee sous le nom de 
0. ussurianus, dans son fascicule du ‘ Conspectus Avium Imp. Rossici.' 
Mais comme cette caille ne se distingue de la description et de la 
figure de la ‘ Fauna Jajxmica ' que par la couleur de la bande sourcilicre, 
ct comme la coloration de la tete est fort variable dans les diiferents 
details cbez les males des steppes de la Daourie et de la Mantchourie 
russe, je ne crois pas que Topinion de BogdanofF soit decisive. 

Phasianus torquatus. 

Abundant depuis Seoul jusqu’en Mantchourie, mais en nombre 
inc^al dans les differentes contri^s; lare au sud de Seoul. 

.ZEgialitis minor. 

Assez commune en et4 absent en hiver. 
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iEoiALITlS FLACIDA. 

Commune en automne ct au printemps, rare en hiver, manque en 

a6. 

Vanellus cristatus. 

Hare dans les temps des deux migrations. 

Tringa cinclus. 

Rare au passage d’ automne. 

Tringa minuta. 

Commune aux deux migrations. 

Gallinago scolopacina. 

Trcs commune en automne dans les riziercs, rare au printemps, 
manque en ete et en hiver. Toutes ces hecassines adultes de la 
collection de notre voyngeur se distinguent des europt'ennes par les 
bandes claires du dessus du corps considorablcment plus larges, ce qui 
est particulicr a toutes les hecassines de la Siberie orientale. 

Gallinago stenura. 

Presque aussi commune que la prec6dente en automne dans les 
rizi^res. 

Grus viridirostris. 

Commune en hiver depuis la fromicre russe jusqu’i Seoul, plus 
rare plus au sud ; en 6te non rencontree nulle part. 

' Grus leucauchen. 

Moins nombreuse que la prccedente, niais se trouve partout en 
hiver. 

Ibis Nippon. 

On commence i le rencontrez en hiver et au printemps k .>() kilo- 
metres aunord de Seoul, le plus commune dans les environs de Ginzan, 
on y voit souvent des troupes d’uue cinquantaine d’exeinplaires ; 
rare plus au nord de Ginzan. 

Ibis Nippon sinensis. 

Au printemps on le trouve h Seoul et aillcurs jusqu’il la frontiere 
russe ; en ete on ne le voit pas en Corce. 

Ciconia boyciana. 

Se trouve, mais peu nombreuse, dans toutc la Coree, niche, plus 
rare en hiver. 

ArDEA ClNEItEA. 

Assez rare, niche dans les colonies des herons blancs, en fevrier 
une a ete' reiicontree. 

Ardea alba modesta. 

Commune en etc, quitte la contree pour F hiver. 
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Gallicrex CINEREA. 

Niche en nombre mediocre dans les rizicres, quitte le pays pour 
rhiver. Un mkle adulte tue k Oiicoul u 20 kilometres de Seoul, a 
eu riris blanc avec uii leger reflet jaune roussatre ; bee jaune verdatre 
h base carnee : scutelle frontale rouge sale, ^ sommet du tubercule 
came tirant au bleuatre ; pieds gris verdatre obscur. Longueur 
totale 413, vol 716, aile 210, queue 85, bee 39, tarse 73, doigt median 
73, ongle 14 millim. 

Sternula sinensis. 

Commune au printeinps, rare en etc, manque en biver, 

Cairina rutila. 

Peu nombreuse en biver, au printemps et en automne, manque en 
etc; tres nomlireuse an printemps dans les riziercs de la Cor^e 
septentrionalc. 

Clanoula (;la\jcion. 

Assez commune an printemps et en biver, sur la mer, moins sur 
les rivieres. 

OlDEMlA AMERICANA. 

Ne trouvee qn*en liiver sur la mer aux eiuirons de Ginzan'. 


December 4, 1888. 

Prof. Flower, C.B., LL.D., F.K.S., President, in the Chair. 

Mr. Howard Saunders, F.Z.S., exhibited an adult male specimen 
of the Ameiican Green-winged Teal, Querqueduia carolinensis, the 
property of Mr. II. Nicholls, of Kingsbridge, South Devon, shot out 
of a flock (perhaps of Common Teal) at the mouth of the Dart, on 
December 23rd or 24th, 1879. The white crescentic band in front of 
each wing (the princi[)al specific characteristic) was fully defined. A 
letter I'rom Dr. Edmund Elliot, giving full details of the occurrence, was 
read. This, he observed, was the only British-killed example which 
had been submitted to fiublic examinatiou ; but a male of this species 
had been recorded as having been shot near Scarborough in November 
1851 (Zoologist, p. 3472), and it had been stated that another was 
killed in Hampshire nearly fifty years ago. It was uorthy of notice 
that up to the present time this species was not known to have been 
introduced on any oruameutal waters in Great Britain or on the 
Continent. 


^ Dans la premiere liste impriiii6e dans lea ‘ Proceedings’ du 1887 au lieu fjp 
Gouran il faut lire partout GiTizan sur les pages (ill ot 5^6. 
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The following papers were read : — 

1. The Mammals of the Solomon Islands, based on the Col- 
lections made by Mr. C. M. Woodford during his 
Second Expedition to the Archipelago. By Oldfield 
Thomas, Natural History Museum. 

[Received July 25, 1888.] 

(Plates XX.-XXII.) 

In the Proceedings of the Society for last year * I had the pleasure 
of describing: a collection of Bats which Mr. C. M. Woodford had 
formed at Shortland and Fauro Islands, at the w'estern end of the 
Solomon Archipelago, and the present paper gives an account of a 
second collection made by the same gentleman in the eastern islands 
of the group. This second collection is larger and more important 
than the first, for, apart from the considerable number of duplicates, 
the set acquired by the British Museum consists of 42 specimens 
belonging to 19 species. Two species only of the ten previously 
found are not represented in it, and by the inclusion of these and of 
a Rat described by Mr. E. P. Ramsay from Florida Island, the 
present pa[)er is made a complete list of the Mammals known to 
occur in the group. 

Of the specimens now described a few were collected at Rubiana, 
New Georgia, but the great mass of them, and all the new species, 
were obtained at Aola, on the north-east coast of Guadalcanar, 
where Mr. Woodford resided for several months ^ 

The total number of mammals now known from the Solomons is 
brought up by the present collection from 13 to 22, and of these no 
less than 8 have been discovered by Mr. Woodford, the previous 
collection having contained 2 and the present one 6 new species. 
There are also two new genera of Bats to add to the one previously 
described. 

All the specimens are beautifully preserved in spirit, and Mr. 
Woodford is to be congratulated on the fact that the care and 
trouble he must have expended on the collection have been rewarded 
by the addition of so large a number of new and interesting species 
to the Mammalian fauna of the Australian region. 

CHIROPTERA. 

,1. Pteropxjs grandis, Thos. 

Pleropua grandis, Thos. P. Z. S. 1887, p. 320, pi. xxv. 

a. S • Rubiana, New Georgia. 

Forearm 163 millim. 

This fine species was one of Mr. Woodford's previous discoveries, 
the original specimens having been obtained by him at Alu, 

* P. Z. S. 1887, p. 320. 

Mr. Woodfora liag given an account of liis wanderinga and personal 
experiences in the Solomon Islands in Proc. B. Geogr. Soc. 1888, p. 35l. 
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Shortland Island. The present individual agrees in every respect 
with the type. 

2* Pteropus ' HYPOME LANDS, Temm. 

No further specimens of this species were obtained, and Short- 
land Island remains therefore its only known locality within the 
group. 

^ The following new 0 i>ecit‘a of Pteropus from the Duke of York Archipelago 
may also be cjiiveiiiently deacnbcd here : — 

Pteuoimjs ooRONATua, flp. II. (PIut4‘ XX. fig. 2, Plate XXI. figs. 2, 3.) 

Ears of medium length, naked, projecting imieh btyond the rather short fur; 
their anterior edges liir leas c<iiivex than their posterior, their tips bluntly 
pointed. Wings arising on the back tmly about half an inch apart. IntL'r- 
feinoral nieiiibrjnu* narrow, concealed m the ctMitre by the fur. 

Whole of lu‘ud and neck very pale bull’, nearly white on the crown between 
the ears and above tluj ejes. Face ornamented with a prominent brown T- 
sliaped murk, of which the ero-is-lim* runs lraiH\ersely across the forehead 
haltw.'iv Ix'twmi the c}e and ear, and the upright runs down tlie centre 
(»r tile I'.iec iH'twetMi Mie proinimuit white supraortiital patehes, and extends 
forwards about one Ihirtl ot an inch in front of the anterior cantbus of 
tile eye. K}elids and mu//.le neurl) naked, brown. Clieeks and chin dark 
blackish brown. Front (A m'ck, chest, and eeiitie of belly very pale brown, 
»‘caree]> darker than the nape. >ides of belly and pubic region darker brown. 
I'oslerior tuck blackish brown, mixed with dull ^^ellowl^tl; the lur closely 
fulpre-'st'd, and only about one inch broad at the narrowest jvart. Fore limbs 
and membranes nearly naked above, a few hairs only exleiuling along the upper 
Hide of the humerus and loreaim; upper and pusteiior sides ol the thighs 
thickly turry , lower l<*g naked IJelow the fur co\ers tin* anlt*brachial ineni- 
braiu*. llie humerus, femur, and the w ing-iucmbrane iiil^'rnal to tliein, and also 
passes along the outer side of the forearms in a band about one inch wide. 

Tit(h (I’late XXl. fig". 2, •>) unusually strong and heavy, smoothly rounded, 
without basal cusps. C'.iinncs very long and sharp, their basal ledges obsolete. 
Anterior upper premolar very minute, but ^tlll pcr^l^tt•nt in the type. Other 
pn molars very short )iori/.ontal!y , their breadth almost equal to their length, 
ivust molars, both alH>\e and below% comparatneiy large, above about one 
fourth and Ik'Iow abt>ut one thud of the penuitimate molars. Anterior lower 
preuiolar about half the size of the last molar, si'parated from the canine and 
next premolar by diaslemala each about equal toils own diameter. 

Dimensions of the type, an adult male iu sjnnt . — Head and body 243 imllim. , 
bead 77; tip of muzzle to e>o 2b, cur 24xlt>; forearm 107 (— G-fi in.), 
tliumb without claw (U» ; lower leg 7l» ; cnlcaiieum 20 ; foot 

fcJkull.-Husal length Ob ; greatest bremlth 38 3 ; iiiterorbital breadth 0*0; 
palate, length 43, breadth outside 213, inside in.- 12 o; basi-craiiial 
axis 22 2 ; basi-facial axis 40. 

Teeili : -Combined breadth of upper incisors 7*7 , vortical length of upper 
ctuune, from cingulum to tip behind KH); horizontal length of large imterior 
premular .">*0, of jxisUirior premolar 5*0, of first molar 0 5, of seeond molar 3*8. 

Hah. Mioku Island, Duke of York group (Or, 0. Finbch), 13/3/85. 

This very handsome siiecies has a certain superficial resemblance to Pt. ocularis, 
Peters ot winch I have examined the type, an old male, in the llerlin Museum. 
That animal, however, is distinguished by having a forearm only 137 millim. 
long, by its much smaller teeth t, and by many detailed differences in coloration, 
among which may be specially* mentioned its w* holly black underside, the black 
extending all over the front of tlie nock. 

MB. Ak. Berl. 1807, p. 326. , , „ 

t Combined bi-eadth of four upper incisors 5*7 raillim. , length of upper 
canine 6*9, of last upper premolar 3*(». 
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3. Pteropus rayneri, Gray. 

< 2 ^. 2 c?, 1 Aola, Guadalcanar. [2^.] 

Forearms 138, 132, and 120 millim. 

4. Pteropitswoodfordi, Thos. (Plate XX. fig. 1, Plate XXI. 
fig. 1.) 

Pteropus woodfordU Thos. Ann. Mag. N. H. ((>) i. p. 15(1 (1888). 

a-d. 2 <5* and 2 J . Aola. [3.] 

Size small. Fur soft and woolly, not adpressed on the back. 
Ears small, hairy, scarcely projecting beyond the fur of the head. 
Wings arising about half an inch apart on the back ; the fur rather 
more than an inch wide on this part. Hind limbs below^ knees 
entirely naked. Intcrfcrnoral membrane narrcjw, almost obsolete in 
the centre, concealed by the fur. Face and chin brown or black, 
becoming in old specimens quite grey. Collar dull rufous or 
yellow, markedly different in colour both from the head and hack. 
Tufts on shoulder-glands deep orange, not dissimilar in colour to the 
rest of the neck. Back and belly deep brown, mixed with a few 
shining grey hairs, which markedly increase in number in old age. 

Skull (Plate XXI. fig. 1) as in Pi, molossinus. 

Teeth small and light ; canines long and slender. Upper anterior 
premolar persistent, about equal in cross section both to the last 
lower molars, outer lower and all the upper incisors. Last upper 
molar and anterior lower premolaijabout equal, and double the size 
of the last-named set of teeth ; p? with an antero-internal basal 
cusp. 

Dimensions of a male and female, the first being the type, a very 
old specimen with a grey head and hack : — 


d 2 

millim. millim. 

Head and body (c.)ir)0 (c.) 14.‘> 

Muzzle to eye 1 (i Hi 

Ear 11*5 11*5 

Forearm 91) 98 

Thumb 31 33 

Lower leg 48 46 

Depth of interfemoral behind knee l.'i 13 


Forearms of two additional specimens, S 96 ; $ 92. 

Skull, 2 • — Basal length 36 ; greatest breadth 24 *2 ; supraorbital 
foramen to tip of nasals 17’8 ; interorhital breadth 6*6 ; intertem- 
poral breadth 9 ; palate, length 20*6. Teeth ; — Combined breadth 
of upper incisors 4’1 ; vertical length of canine, from cingulum to tip 
behind 4*6 ; greatest anlero-posterior diameter of canine 2*4 ; hori- 
zontal length of 2*5, of p^ 2*2, of 2*5. Height of lower 
canine 3*4 ; horizontal length of 2*8 ; of 2*3. 

This species is most nearly allied XoPt. molossinus, Temm., of the 
Caroline Islands, with which, alone among the smaller woolly-haired 

* The figures placed in brackets show the number of specimens obtained by 
Mr. Woodford additional to those retained for the Museum series, these latter 
being represented by the letters u, 6, c, &c. 
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members of the genus, it agrees in the entire nakedness of the upper 
surface of its legs. From that animal, however, it is readily distin- 
guishable by having a bright-coloured collar, by its hairier and 
less sharply pointed ears, and by its much more delicate teeth, the 
canine especially being far slenderer and lighter. 

Pteralopex, Thos. 

PteralopeXf Thos. Ann. Mag. N. H. (fi) i. p. 155 (188H). 

External characters as in Pteropus* Ears short, hairy. Wings 
arising from the centre line of the back. 

iSkull (Plate XXL fig. 4) with a peculiarly short muzzle and flattened 
frontal region ; planes ot the orbits much more nearly parallel to 
each other, and directed more upwards and less forwards, than in 
Pteropus, Orbits completed behind by bone (as previously recorded 
in Pteropus leucopterus alone of Chiroptera ^). Sagittal crest more 
developed than in any Pteropus, 

Teeth (Piute XXL figs. 5, (i) remarkable for their extraordinary 
cuspidate cliaracter. Upper incisors with broad posterior ledges. 
Up[)er canines (fig. 7) short vertically, enorinonsly thick antero- 
posteriorly, each with one stout secondary cusp halfway up its posterior 
edge, and two smaller postero-internal basal cusps. Premolars and 
molars short and broad, their anterior and posterior basal ledges so 
developed and their main cusps so conical as to destroy all the appear- 
ance of longitudinal grooving characteristic of the genus Pteropus, 
Lower incisors extieniely disproportionate in size, the outer not less 
than about t\\eiity times the bulk of the inner. Canines very short 
vertically, with a simpltj posterior basal ledge. Ciieek-teeth markedly 
cuspidate, the general iungituduial grooving quite obliterated. 
Posterior preuiolar and first molar each with three high anterior 
cusps, and a low posterior basal ledge, a form of tooth strikingly 
similar to that called “ tubcrculo-sectorinl ” by Prof. Cope, and 
found in the primitive members of several of the orders of Mammalia, 
and, notably, in the luscctivura. 

This remarkable genus is decidedU the most interesting of Mr. 
Woodlord's ISiammalian discoveries, both on account of its very 
strikiug dental cliaracters, and especially for the fact that it seems to 
form an important link in the phylogeny of the Chiroptera. At 
first sight it might appear to be merely a highly specialized offshoot 
of Pteropus, but a carclul comparison of tlie other members of the 
family has con\ iiiccd me that tliis is not the case, and that it is more 
probably an isolated survivor from the time when the ancestors of 
tlic modern Pteropodida^ still possessed cusjiidate teeth — such teeth, 
which are still characteristic of nearly all the Microebiroptera, 
having been inherited ifom the Inscctivora by the Palaeochiroptera^ 
or common ancestors of ail the living Bats. 

^ Since the above wa« writ ten, the I^ritieh Museum lias received, ns a donation 
from the Genoa Museum, a Siieciinon of Pi. nicoharicns, from Tulo Nias, with 
the orbits complete btdund. Other specimens obtained at the same island, 
however, ha\e tlieir orbits incomplete, as usual, and the completed orbits of tlie 
flrsl'iiained specimou are evidently due to ibi extreme age. 

® Cf, Do))bou, Mon. Asiatic Chiropt. pp. 7 to 10, and diagram (1876). 



474 


MR. O. THOMAS ON THE MAMMALS 


[Dec. 4, 


To this view 1 have come chiefly by flnding that such rudiments of 
the distinguishing characteristics of Pteralopex as are present in other 
Pteropodidee are not confined to one or two species of Pteropus^ but 
are found scattered about in the different genera of the family, as 
though they had been independently inherited from common ancestors. 
Thus, while Pteropus leucopterus, in addition to its completed orbit, 
resembles in having basal ledges on the posterior sides of its 
incisors, and Pteropus aneiteanus in having its cheek-teeth so grooved 
transversely as well as longitudinally as to recall those of the new 
genus, yet Cynopterus has frequently bicuspid upper canines ; and, 
above all, the nearest and most significant resemblance is presented 
by the otherwise very different genus Ilarpyia. There, not only do 
the upper canines have a distinct postero-external secondary cusp of 
the same relative development as that found in Pteralopex, but the 
three chief lower cheek-teeth, i, e, the two posterior premolars and 
the anterior molars, have absolutely the same primitive tuberculo- 
sectorial ” form as those of Pteralope.v, the individual cusps homo- 
logizing perfectly with those of that animal. In addition, the upper 
cheek-teeth of Harpyia present something of the same primitive 
character ; and therefore, judging merely by dentition, that genus 
should be looked upon as being in a still more generalized state than 
even Pteralopex, 

Should this view of the origin of the dental characters of Pteralopex 
be even approximately correct, it is clear that the reputed relationship 
of the Macroglossi with the Glossophayce must have no real founda- 
tion in fact, since the common ancestors of the Macro- and Micro- 
chiroptera having had cuspidate teeth, and, no doubt, insectivorous 
habits, these groups, whose likeness lies in their small non-cuspidate 
teeth and frugivorous habits, cannot be little modified descendants of 
the Palaeocliiroptera, but must be independent and comparatively 
recent offslioots from the tw o great groups to which they respectively 
belong. 

I imagine, then, the history of the evolution of the present groups 
of Chiroptera to have been somewhat as follows’ . The earliest Bats, 
or PalsBOchiroptera, would have been cusjjidate-toothed and insecti- 
vorous like their ancestors the terrestrial Inscctivora. Among them 
there would presently have arisen a form like llarpyia^, fruit-eating, 
but still with cuspidate teeth and no doubt markedly “ tuberculo- 
sectorial ” preniolars and molars. Tlien, while the modern Harpyia 
would have arisen in one direction by the reduction of the incisors, 
in another there would have followed some form like Pteralopex, 
sfill retaining to a certain extent cuspidate teeth. Then the cusps 
would have more and more tended to disappear, the result being 
Pteropus and its allied genus, of which some few species (e.g. Pteropus 

1 Compare also Prof. W. lieche’s learned and philosophical remarks on the 
phylogeny of Galeopitkecus, an animal which, according to him, is a much 
modified representative of the ancest ors of the Ohiroptora at a time when they 
were, so to speak, just learning to fly. (K. Vet. Ak. fiandl. xi. no. 1 1, 188fi.) 

* Of course this ancestral narpyia would have had well-developed incisors 
above and below, as in the majority of Pteropodidcp, 
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annteanuB and leucopterusy and Cynopterm) retain remnants of the 
ancient cuspidate structure, while others (e. g. Pteropus coronatus, 
Plate XXI. figs. 2, 3) have lost all trace of molar-cusps. Finally, ns 
the most specialized of all would have arisen the genera with 
rudimentary cuspless molars, forming the group Macroglossi, 

On the other hand, in the Insectivorous line the Palaeochiroptera 
would have divided themselves into the Vespertilioniue and Embal- 
lunurine alliances as described by Dr. Dobson ^ the latter again 
independently giving rise in South America to a small-toothed fruit- 
eating group, the Giossophaya^, which take in that region the place 
occujned by the Macroglossi in the Old World. 

5. Pteralopex atrata, Thos. (Plate XX. fig. 3, Plate XXL 
figs. 4-^7.) 

a,b, cf . Aola. 

Besides the characters already mentioned, this species may be 
readily recognized by the deep black colour of its fur and membranes, 
only relieved by white inottiiugs on the under surface of the wing- 
membranes, by its thick and clumsy-looking muzzle and its short 
furry ears. The rncasurements of one of the two fine male specimens 
collected by Mr. Woodford are as follows: — 

Head and body 240 nnlhm. ; head 7H ; tip of nostril to eye 2G ; 
ear, above crown, 15; forearm 113 { = r)‘G5 in.); thumb, without 
claw, 48; second finger 100; third finger — metacarpus 07 first 
jihalaux 67, second pbaluiix 110; liftli finger — metacarpus 100, first 
phalanx 41, second phalanx 40; lower leg 62 ; foot 41 ; calcaneuin 
15 ; greatest depth of interfeuioral behind knee 21. 

Skull : — Basal length 62*3, greatest breadth 38 ’o ; tip of nasals to 
supraoibital foramen 26’5 ; interorbital breadth 9 0; intertemporal 
breadth 5*7 ; palate — length 36*5, breadth between outer sides of 
canines 17, inside cnniiies 0 0, outside p-^ 10’8, inside 11*0 ; basi- 
cranud axis 21*2, basi-facial axis 42*4. 

Teeth: — (Jombiued breadth of upper incisors 0*6; vertical length 
of canine 8 0, horizontal length 5*5 ; horizontal lengtl^of 5T, of 
P*‘ 5*1, of 4*5, of 3*0. Lower teeth — breadth of i.” 3*2 ; height 
of canine (from basal ledge behind) 4*6 ; horizontal length of anterior 
premoiar 3*0, of p/‘ 4*5, of p.^ 4*6, of m.^ 4*1, of 3 (), of m.^ 2*8. 

Tlie second specimen is slightly larger than the type, having a 
forearm 140 inilinn. in length. 

It is unfortunate that Mr. Woodfoid is unable to give any informa- 
tion about the habits and food of this interesliiig Bat, as both specimens 
were brought to him dead by*^ his native collectors. The semi-fluid 
couteuts of the stomach and intestines, however, do not appear on a 
microscopic exainiiiatiou to be essentially different from those of 
l^teropus woodfordi, 

6. Cynonycteris brachyotis. Dobs. 

No further specimens obtained. Sec previous paper, p. 323. 

^ Z.C. 
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7. Harpyia major, Dobs. 

a. 7 . Aola. 

Forearm 80 millim. 

8. Cephalotes PERONii, Gooff. 

a, b» (S and separate head. Rubiana, New Georgia. 

Forearm 103 millim. 

9. Macroglossus australis, Peters. 

Macroglossua minimus i var. Peters, MB. Ak. Bcrl. 1867, 

p. 13 (footnote). 

Macroglossu australis^ id. c. p. 871. 

a^h. d $ • Aola. 

Forearms 38 and 39 millim respectively. 

This form appears in be undoubtedly distinct from 3f. minimus, 
although Dr. Dobson has only recognized a single species of the 
genus in his Catalogue. It was distinguished by Dr. Peters merely 
on account of its smaller size, and neither he nor Dr. Dobson appear 
to have observed that^ its rhinarium is deeply and distinctly grooved 
to the upper lip, in marked contrast to the typical species, in which 
the slight groove between the nostrils does not pass down to the 
upper lip. The whole face also in M. australis is decidedly shorter 
than in M. minimus, and the forward projection of the upper lip 
with the corresponding prominence of the premaxillary bones of the 
skull, so characteristic of the latter, is much reduced in the former. 
The difference in size is also considerable, the forearm in the ten 
specimens of the southern species before me ranging from 38 to 43 
millim., while in five Javan individuals it varies from 45 to 48 millim. 

As to the respective ranges of the two forms I have no material 
to enable me to determine which of them inhabits the Malay Peninsula ; 
but M. australis certainly extends as far westward as the Philippines, 
whence the Museum possesses several specimens collected by Mr. 
Hugh Cuming and Mr. Alfred Everett. A skin obtained by Mr. 
Wallace in Mysol and several examples found by the Rev. G. Brown 
in the Duke of York Group also belong to M. australis, 

10. Np:sonycteri8 woodfordi, Thos. 

Nesonycteris woodfordi, Thos. P. Z. S. 1887, p. 324, pi. xxvi. 

a. Ad. d • Aola. 

The specimens of this beautiful and interesting species previously 
obtained having been dried skins, it may be useful to give the full 
dimensions of the present individual, which is properly preserved in 
spirit. 

Head and body 9.5 millim.; head 34; ear, above crown, 10; 
forearm 53; thumb, without claw, 18*.5; second finger 39; third 
finger — metacarpus 41, first phalanx 29, second phalanx 42; lower 
leg 23*7 ; foot 17 ; calcaneum4'3 ; depth of interfemoral membrane 
behind knee 5. 


* As was pointed out to me by Mr. Blanford. 



ms.] 


OF THK SOLOMON ISLANDS. 


477 


Antiiops, Thos. 

AnthopSf Thos. t. c. p. 156 (1S88). 

Like Hippofiideruft, but with the tail rudimentary, consisting 
merely of three or four vertebrse hidden in the base of the inter- 
femoral membrane and not reaching halfway towards its posterior 
margin. Nose-leaf (Plate XXII. fig. 1) very com[)licated, its upright 
transverse portion e.uarginate above, the projections, however, not 
thickened and pointed as in Asellia, but rounde«l and hollowed out 
behind and their substance quite thin. Premolars r,. 

1 1. Antiiops ornatus, Thos. /. c. (Plate XXll. fig. 1.) 

a~/. 6 2 . Aola. 

Posterior nose-leaf tridentate, the projections each forming a little 
spherical cup, opening backwards ; front surface of the leaf divided 
into four compartments by three very distinct vertical ridges, each 
running up to the lower side of one of the cups above. Sella with 
a blunt projecting central point. Horizontal horseshoe-leaf narrow, 
not emargiuate anteriorly ; sides of the muzzle with two secondary 
leaves, the upp’er very short, the lower long, extending backwards to 
join the outer corners of the posterior erect leaf. Centre of u|)per 
lip notched below. Supraorbital projection di>tinct. Frontal gland 
transverse, very small and almost rudimentary ; a peetdiar fleshy 
point, about 2 milliin. long, projecting ujjwards from its centre. Kars 
large, laid forward they reach quite to the end of the muzzle, their 
inner edge evenly cojivex, their tip sharply pointed, their outer edge 
slightly concave abo^e, strongly convex below. Limbs and mem- 
branes naked. Wings from the ankles. 

Fur long, soft, and silky, (k)lour, so far as can be judged from 
speeimens in spirit, greyish buff, the bases of the hairs slaty grey, 
their terminal lialves buff, their extreme tips brown. 

Dimensions of a pair, male and female, of wliieh the female was 


the one originally selected as the type : — 

cT. ?. 

Head and body 5d 51 

Head 22 21 

Muzzle to eve 7 ti'S 

Ear, above crown 16 5 17 

Forearm 50 51 

Index-finger d I dO 

Third finger, inetacarj)us tl7 37 

,, ,, Ist pluilanx 1«S IH 

„ „ 2nd phalanx 10 IH 

Lower leg 22*5 

Foot 0-3 0-5 

Calcaneum 0*0 S'O 

luterfemoral membrane, de[)th in centre .... 20 20 

The forearms of the other four specimens are 48*0, 18*5, 40 0, and 
49*4 millim. respectively. 

Skull (<J): — Basal length 15*1, greatest length 19*7; greatest 
pROC. ZooL. Soc. — 1888, No. XXXIII. 33 
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breadth 9*8 ; interte nporal constriction, breadth 2*0 ; front of upper 
canine to back of rn.'* () 8. 

This Bat is evidently more nearly allie 1 to flipposiderus than to 
eitlier Trifenops, Rhinonycteris, or C(xilo/js, although the last-named 
is tlie only one of the subfamily that agrees with it in the rudimen- 
tary state of the tail. To no particiilar member or grou[) of Hip- 
poaiflerus^ however, does it show any special alhnity, since its agree- 
ment with Aaellia in the einargiuate state of the posterior nose -leaf 
is probably no evidence of genetic relationship, the differences between 
it and that subgenus in the essential structure of the nose-ieaf and in 
the reduction of the tail being quite as marked as in the case of the 
other members of the genus Htpposidents, 

The presence of a peculiar insectivorous Bat in Guadalcanar is a 
most interesting and unexpected fact, since, as a general rule, oceanic 
islands are characterized by the large proportion and great ^^)ecialty of 
their frugivorous as comjiared with their insectivorous Bats, a general 
rule otherwise well exemplified in the Solomon Islands, as shown 
below in the table, p. 483. 

12. Hipposiderus TiiicubPiDATUS, Tcmm. 

a, d. cJ Aola. flO.J 

Forearms 37 and 40 rnilliin. respectively. 

13. Hipposiderus diadema, Geoffr. 

a, b, $ . Aola. 

c. (5* . llubiana. 

These specimens differ in size to a remarkable extent, the hirearm 
in both a and b being 79 millim. long, while in c it is no less than 
90. Other specimens in the Museum collection, however, connect 
these two extremes, and show that the difference in size cannot be 
looked upon as a specific character. Thus a Cinghalese female has a 
forearm 94 millim. long; several specimens have them about H(i or 
88 ; a male from the Philippines one 82 long, while a female from the 
same locality has one only 76, this latter being the least observed in 
adult animals. 

14. Hipposiderus CERVINUS, Gould. 

5 . Aola. [f),] 

Forearm 44 millim. 

1.0. Vespkrugo abramus, Teram. 

a. 5* Aola. [11.] 

, Forearm 33 millim. 

16. MiNIOPTERUS SCHREIBKRSI, Kuhl. 

a, b. S 2 • Aola, 

These specimens belong to one of the small races of this widely- 
spread species, their forearms measuring only between 1(1 and 41 
millim., exactly as in the forms called “ iV/. schreibersi^ var. 
and “ ilf, auatralis by Dobson \ Their characters are on tlie whole 
^ Cat. Chir. B. M. p. 361 (1878). 
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confirmatory of Prof. Lcche’s opinion * that the specific distinction of 
the latter is very doubtful, since they combine the small size and 
the southern habitat of M. australis with the nearly naked inter- 
femoral membrane of the true schreibersi, 

17 . Emhallonura nigrescens, (Ir. 

(S • Aola. 

Forearm .h") miiiim. 

Judging by the large number of specimens contained in each of 
Mr. Woodford’s and in Dr. Guppy’s collections, this is evidently the 
commonest insectivorous liat of the Solomons. 

RODENTIA. 

18. Mus IMPERATOR, Tlios. (Plate XXII. figs. 2, ‘A.) 

Mus imperatoty Thos. f. c. p. 157 (1888). 

b. ? . Aola. 

Size very large, exceeding that of any other true Mus. Fur 
rather short and woolly. General colour uniform grizzled ashv iyrev 
abov(*, dirty white below ; the longer hairs of the back black, tlTc 
shorter softer hairs grey, with shining ashy tijis ; no elongated piles 
on the posterior hack ; whiskers very long, from three to four inches in 
length. Ears thick, sliort, and rounded ; laid forward they do not 
nearly reach to the eye, falling short of the posterior canthns by about 
one third of an iiicli. IMaminac 4 only, all inguinal. Feet (Plate 
XXII. fig. A) broad and stout ; palms and sole^ naked, the pads large, 
hut far smaller than in the next species ; posterior pad elongate. Fifth 
hind toe, witliout claw, reaching just to the end of the first phalanx of 
the fourth. Tail decid(*dl\ shorter than the head and body, naked, 
seal) , the scales averaging from 9 to 11 to the centimetre, unusually 
smooth and littk* })roininent ; tip of tail almost sealeless. 

Skull (Plate XXII. fig. 2) stout and heavily built. Eroiital pro- 
cesses of premaxilhe ]»nijecting backwaids some wa^ beyond the 
posterior edge of the nasals, liiterorbital sjiace flat, jiarailel-sided, 
its edges Sfjuare but not beaded or ridged. Interjiarietal propor- 
tionally small. Outer ])hite of infraorbital foramen l>ut little deve- 
loped, its anterior edge eon\ex forwards above, slightly concave below . 
Palatal foramina short, their posterior end about 5 niilliin. in front 
of the level of n» ' Bullas small and low, scarcely inflated. 

Incisors very deep antero-posteriorly, narrow transversely, their 
enamel deep orange above, dull pale yellow below ; the lower pair 
each with a very indistinct shallow groove down its anterior surface. 
Pattern of molars as usual. 

Dimensions (in spirit) : — 

Heel to (rout, Last 

Head and Tail. Hind foot. Far. Forearni of last foot-jiad, 
ltx)dy. and hand, foot-pad, leiigtii. 

cJ ^50 2:18 60 19 H.1 .15 13 

? {type) 340 250 04 20 83 34 12-5 

Skull ( $ ): — Basal length 00 millini., greatest breadth 35 ; nasals, 

> P.Z.S. 1884, p. 53. 

33 * 
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length 24, greatest breadth 8*2; interorbital breadth ll'l ; inter- 
parietal, length 6*8, breadth 12*5; depth of anterior zygorna-ro )t 
7*8 ; palate, length 36*3, breadth outside rn.^ 13’1, inside m.^ 5*6 ; 
length of palatal foramina 7*0 ; length of upper molar series l‘*i*0« 

The most remarkable thing about this Kat is its gigantic size, 
there being only two Rodents at all allied to it, viz. Nesokia bandicota 
and Cricetomys gamhianns, which e(jual it in this respect. Its 
relations to its only really close ally, Mus rex, are noted bclovv. 

Its habits, according to Mr. Woodford, are entirely terrestrial. 

II). Mus HEX, Thos. (Plate XXII. figs. 4, o.) 

Mus rex, Thos. 7. c. 

a~d. 2 c? and 2 9 . [7.J 

Size very large, altliough markedly less than in tlic last species. 
Colour, character of fur, lengths of ears, proportions of toes, and 
nuinberof rnammie all (juite as in that species. Sole-pads ( Plate XXII. 
fig. fi), however, much larger and broader, less sharply defined. Tail 
exceedingly long, longer than the head ami body combined, naked, 
scaly, the scales not overlapping, but forming prominent |»rojeclions, 
which give to the whole tail an extraordinary roughened rasfi-hke 
character, most marked, however, on the underside, and gradually 
fading off towards the tip. These projecting scales arc arranged in 
rings, which average from 7 to 9 to the centimetre. The base of 
the tail is hairy like the body for about one inch. 

Skull (Plate XXll. fig. 4) strong and stout, the zygomata propor- 
tionally more expanded than in J\l. wiper a for. Tips of nasals not 
firojecting in front beyond the level of the front of the incisors. 
Frontal processes of premaxillm scarcely extending backwards beyond 
the nasals. Supraorbital edges square and sharp, not beaded. Inter- 
parietal bone absolutely, as well as relatively, larger than in M. impe- 
raior. Outer plate of anterior zygoma-root markedly projecting 
forwards. Palatal foramina and bulla' as in the last species. 

Teeth as in Mus imperatory but the last upper molar rather largtr 
in proportion. 

Dimensions (in spirit) : — 

Ih*el to front iMbt 

IFcad and Tail. Hind foot. Ear. Foroann foot-j)ad, 

body. and hand, foot pad. kngtiu 

d idyp^) 290 296 .55 18 76 30*2 16*3 


ry 280 300 57 16 76 30*5 16*5 

9 270 285 54 16 73 29*5 15 

9 255 277 54 14 73 30 16 


Skull (<y ) : — Basal length 54 millim., greatest breadth 33; nasals, 
length 20, greatest breadth 6*8; interurbilal breadth 9; interparietal, 
length 7*0, breadth 13*2 ; depth of anterior zygoma-root 7*0 ; 
palate, length 33, breadth outside m.* 1 1*3, inside m.^ 5*0 ; length of 
palatal foramen 6*8 ; length of upper molar-series 1 1*1. 

Habits entirely arboreal {fide Woodford). 

I am quite unable to say to which of the known species of Mus these 
two large Hats are most nearly allied. While clearly differing from 
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each other specifically, they have a great many characters in common, 
as for example tlieir consiilerable size, the general forms of their 
skulls and teeth, and, notably, their very unusual mammary formula, 
0 — 2 = 4, a formula only found, so far ns I know, in two other 
members of the genus, namely triviryatus^ Ternin., and il/. 

delicatulus, Gould, both (juit(‘ small s})eeies, and the latter nearly, if 
not quite, the most diminutive member of the genus. 

It is, however, in their relation to each other that their chief 
interest lies, for they seem to he clearly the slightly modified descen- 
dants of one single sjiecies that, once ititrodnccd, has been isolated in 
Gnadaleanar for some eon>iderahle time, while it has np})ar(‘ntly died 
out elsewhere. Of this ori:;inal species some indi\iduals would 
Inne adopted a terrestiial, and others an arboreal life, and tlu‘ir 
respective descendants would have been modified accordingly. In 
this way I would explain the fa(‘t that at the present time w(‘ have 
in Gnadaleanar two genuine species, agreeing with each other in 
their essential stnietiire, and vet separated by a considerable nnnjbor 
of characters all having a more or less direct relation to a cliiribing 
or non-elimhing habit of life. Of these, of course by far the most 
strikiug are the broad foot-pads and the long, rasp-iike, ])rol)ably 
senii-})rehen*«ile tail of Hus rcj*, as compared to the smaller pads 
and short smooth tail of Mus imperator. 

2(1. Mus SALAMONIS, Kaius, 

Mus saJamoniSf llatiis. \\ Linn. 8oc. K. S. W. vii. p. 43 (1}^S2). 

I know nothing more of tins species than is contained in the 
original descri[)tion. Its hind foot is stated to he 11 niillnn. in 
length, and its locality is Florida Lland. The length of its hind 
foot, curioiL^ly enough, exactly fills in the ga}> between that of M. rr.r 
and of (he next species, so tlint the four Sedornon Island Hats have the 
lengths of their hind feet just in the jirogres^ive seiies 34, 4 4, .*» I, 
and f) i inillim. 

21. Mrs PR.ETOR, Thus. (Plate XXII. fig. (>.) 

Mus prevtor, Thos. t. c, p. 138. 

? . Aola. 

Size about that of rat f us. Fur short, mixed with numerous 

spines, and with a few much longer piles on the posterior hack. 
General colour coarsely grizzled grey, the longer yiiles and the spines 
blac'k-tipped, the ordinary (ur with yellow tips; the bnses ot all 
pale slaty grey. Underside diity white, in old specimens yellow' : 
the hairs all grey at base. Kars rounded, rather short, lain forward 
they just reach to the posterior eanthns of the eye. Mamma? 
2—2 = 8. Hands and feet greyish white, a darker patch on the 
terminal jiart of the metatarsus. Hind feet (Plate XXII. fig. 6) 
rather short in ]>roportion to the size of the animal ; tilth toe reach- 
ing to the middle of the first phalanx of the fourth ; soles naked, 
the pads rounded, rather small. Tail short, not so long as the body 
without the head, thinly haired and coarsely scaled, the rings of scales 
averaging about 10 to the centimetre; its colour wholly deep black. 
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Supraorbital ^dgcs of skull finely ridged, the ridges prolonged 
backwards to the outer corners of the interparietal. Outer plate of 
anterior zygoma-root well developed, projecting forwards. Palatine 
foramina long, rather longer than the molar series, ending behind 
just on a level witli the front of in.^ Bullae low and small, 
comparatively rough and opaque. 

Teeth as usual ; molars rather broad and rounded. 

Dimensions : — 

Heel t( ) f ront Last 



Jlcjul and 
bod^ . 

Tail. 

Hind foot. 

Kar. Forearm 
and hand. 

of lust foot-pad, 
fool -pad. length. 



188 

134 

B.V.'i 

1 . 4 7 

19-0 (i 

$ (type) 

1(18 

118 

33\i 

15 0 

17 -5 5 


Of this species, in addition to the pair brought by Mr. Woodford 
from Guadalcanal*, th(‘re is a skin in the Musi vim fiom Kabaluuiai, 
Nevv Britain, collected by the Kev. G. Brown, and agreeing with 
Mr. AVooclford’s specimens in every respect. 

J///.S* prteior has a strong superficial resemblance to M. terra' 
reginte, Alst.*, from which, liowever, it may he readily distinguished 
by Its shorter ears, shorter and darker-colouied feet, much shorter 
and wholly black tail, and, esficcially, by its possession of two pans 
of pectoral mamma' instead of only one. 

MARSUriALIA. 

22. PhALANGER ORIENTALIS BREVICKVS, Thos. 

Phalatiger orienialis hreviceps, Thos. Cut. Mars. B. M. p. 204 

(188B). 

a, h. Skins, Aoia. c*. In spirit, liuhiana. New Georgia. 

As I have elsewhere (/. c.) pointed out, the Solomon Inland 
Ciiscus proves, in common with the Duke of York form, to he refer- 
able to a distinct subspecies of the ordinary Papuan Grey Chiscus, 
distinguishable by its smaller size, and, especially, by its much 
smaller last piemolar (p.^). Of the three specimens obtained, two 
(^1 and c) belong to a much darker-coloured race, believed by Mr. 
Woodford to be a distinct species, but they ajipear to me to be quite 
inseparable from the greyer form. 

Concerning this animal, Mr. Woodford writes to me as follows : — 

At Alu, Shortland Island, only the grey variety is found, and the 
same at Pauro, but the natives told me of a dark-coloured Cusens 
being found on Bougainville. I first met with the dark variety at 
Rubiana, where one specimen was brought off to the ship with some 
others of the grey variety. I again met with it in Guadalcanar 
during one of my expeditions up the Kobua River, where we caught 
one, which the natives ate. They assured me it was not uncom- 
mon at Aola, and by offering a good price 1 secured five alive, 
and thiee of the grey variety, all of which I took away with me to 
bring to Sydney, and if possible, home. 1 never met with anything 

^ P. Z. S. 1871), p. 646 {^AcanthomgB Unicopuh, Gray, P. Z. S. 1867, p. 598). 
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intermediate in colour between the grey and brown varieties. The 
grey is far the coriiuioner of the tvio.” 

Cuscuses seem to be coinrnon on all the islands of both the Duke 
of York and Solomon groups, and extend in the latter to San ChrLs- 
toval, wheiiee several specimens were sent to the Jlritish JVIuseum by 
Dr. F. M. Rayner, and Mr. W. Maegiilivray, of ll.iVl.S. ‘ Uerald/ 
who \isited that island in December 18 jl. 


The following table gives a complete list with localities so far as 
is known of all the land mammals of the Solomon 1 '‘lands, and 
may be nsel'ully compared with that given ]»revi()usly (P. Z. S. 1887, 
p. 327) in connection with tlic further range of these nnirnmals into 
the Duke of York group of islands. The names of those peculiar 
to tlie group are printed in heavy type. 


‘C 




Remark^, or other 
liMjalitu's. 


3. 

4. 
f). 
ti. 
7. 
<s, 

10 . 


11 . 

12 . 

13. 

14. 
lf>. 
10 . 
17. 


ClIIHorXKKA. 

Ml (. U niUOl*7LKA. 

rteropus grandis .. ' 

hyjMUMelaniH j 

rayneri 

- - woodfordi 

Pteralopex atrata . . 

(-'vnonuMi'ns br:H*h>otis . ,, , 

liurj)^iii major 

( Vj)liiilote.s ]H*ronii 

Maerot^loi.sus australis .... 

Nesonycteris woedfordi j 

MirH<»rimiona,K V. 1 


Anthops ornatus | 

llil)[)osi<leni8 IneuspidatUH ...| 

dindema { 

eervimis ! 

Ve.speru^o abramiis 

IMniamtenis M*hrebersi 

Euiballonura nigreseeii.'J .... , 

KODKNTIA. 


IH. Mus imperator 
10. rex 

20. salamonis. 

21. prujlor 


MAR8UriALIA. 

22. Phalaiiger orient ahs brovicepsj 


I)uk< of Y 


[Crlrhos. 
orLv and 




Florida TJaiid. 

# ' Also Duk(‘ of York. 

* I # I Duke of York group 
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For the sate of comparison it may also be useful to give a revised 
list of the Mammals as yet known from the Duke of York group, liy 
way of which the Solomon Islands mu«t have at one time or another 
received all their mammalian immigrants. 

The species are : — 


ClllllOrTERA. 

1 . Ptero])uis luelanopopfon, Sthh/. 

2. Iiypomcliiiuis * , Tmim. 

;3. coronatus, Vm. 

4 . capistratus, 

5. Cyncmyeleris br;u*hyotis, Ihhs. 
0. Ilarpyia major, I>o}n( 

7. Cei)liJi1otcs prroini, 

8. M Men )"lossU‘' JiMBt rails. Pt'tfrs. 

0. Melonycteris melanops, 

J)ohs. 

10. ITippoHtlerus diadoma* , Givff. 

11 . triru.sjiid^itus, Tft/uti. 

12. cerviniis. Gouhl. 

].*>. A’cs|H‘rugo abnuniia * , I'emm, 

14. angulatus, JW(r.s‘. 


ir>. Kori\oiilJi bardwickoi, Gr. 

1(J. Minioptorus s(*)in‘bi*r.sj * , Naft. 

17. Embnlloiiuni lugivstvns, Gr. 

RODENT! A 

18. Mils' pni'lor, Thr>$. 

10. brou'iii, AGt . 

j 20. Uromys cTrviiiijies, Gould. 

j MARSriD.MJA. 

i 21. Maero]ms browm, 

I 22. IVtiiurus brevic'(‘))H ]ri}>iianiiP, 

• 'Hios. 

' 23. JMuilangor oriciilalis brouivps, 

1 

I 24. Ferameles cockerelli, liums. 


Of the 22 Mammals inhabiting the Solomon Islands there are 
therefore no less than !) peculiar sficcies, while in the Duke of York 
group, with a total of 21, there are only five. Twelve are common 
to both groufis, of which two onh, Muft prrvtor and VhulufKjer 
orientals dreidceps, are peculiar to the two groups comhined. 


EXPLANATION OF TIIF PLATl-S. 

Plate X\. 

Fig. 1. Head oi' J^/fropu,> vuuulfo^uh, p. 472. 

2. Head of I*hrojH(s corouitho. p. 471 
0 Head i>r Pleraloprs' ulrafa, ]). 47r>. 

Plate XXT. 

J'jg. 1. Skull of Ptcropits VKXtdfordi, ]>. 472. 

2, .‘i r])])er and lower teetl) of Ptmt/uis vorovutiu^, p. 471. 
4. Nkull o! Ptvfulopt'x airuta, p. 47b. 
b, 0 F i»per mid lower U*(*th of do. 

7. (Jaiiiiio of do., iuner aepcet. 

Plats XXII. 

Fig. 1. No.sO‘leaf of A^dhops ornatm (x 4), p. 477. 

2, .3. Skull and hind fout of Mux itu/uridor, p. 47h. 

4. .5, Skull and hind foot of A/ie.s rr.r, p. 480. 

0. ilir.d foot of Mus prastor^ p. 481. 


* Thesj four gpecies have not us yet been actually recorded from tbo group, 
but UH they occur in the islands on both sides of it, their jiresence there is 
assumed. 
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2. On certain Points in the Structure of Clitellio (Claparede). 
By Frank E. Beduard, M.A., Prosector to the Society ^ 

(Kocoivod Scpti'nilif'r "i, 1S88 J 

(Plate XXIII.) 

The sandy mud u])on the shores of the Sound at Plymouth was 
invariably found to contain largo numbers of a small slender 
Oligochete of a dark greenish-grey colour. Tlie worm appears to 
he identical with Claparede’s (JUtetlio uter ~ ; the same rnud also very 
frefjuently contained examples of another species of Clitellio^ which 
is probably C. nrennrius The obvious difference between these two 
sp(‘eies was the absence, in the latter, of the peculiar dark papilla^ 
which cover the surface of the body iu C. ater, and which appear 
to he eharaeteristic of that species. 3 never found these worms in 
any otlior situation, and they were invariably absent from the coarser 
sands, which were exclusively occupied (as regards Oligoelucta) by 
certain species of Pnclnjdrilusy upon which I hope to offer some 
notes to the Society later. 

Although ("laparcde lias given a tolerably full account of the 
structure (d* ClitclUo^ especially of CUfellto arenanns, 1 am able to 
add some few facts to our knowledge of tlie worm ; my remarks 
fmitly d(*al with (\ atcr, and partly with the transparent species 
w’bieh 1 shall call C. arcuuiHits*. 

ClitoUio (itvr is, as Flaj>arede remarks, characterized by the dark 
colour of tin* integument, which, however, is not developed (fig. A, 
p, 48f)) upon the anterior extremity of the body, upon the last few 
segments, and upon tlie clitellum. The colour is due to innumerable 
papilUc the shape and structure of which do not appear to me to he 
well illusliated in (Maparede’s drawing'; on the other hand, the general 
appearance of the body due to these peculiar structures is very well 
shown in Claparede’s figure®. They are somewliat leaf-shaped with 
a pointed apex, the base being attached to the cuticle ; the interior 
of each papilla is filled with greyish-green granules. 

Clajiarciie’s description of the setae is, so far as my observations 
enable me to state, incorrect ; be states that the setae are arranged in 
two double rows, and are alike iu both row^s, being bifid at the 
extremity or terminating in a simple point. This character is, in fact, 

' From obsorvation.s made al the Plyinoulh station of the ^Marine Ifiological 
Aoinoeiution. 

lid. Claparede, “ Iteclieivlies analoiiiiqucs sur 3e.s Oligoehetoa," Soc. 

Tbyn. (hmevc, t \%i. ( p 

^ Kd. OlajiJiri'de, “ fituden an ituniupics sur les Annolidoa tom. clf. ]». 102. 

* Several other apecie? of CltfiUio have be<*n debcril^nl, for a list of which 
see Vejdo\ sky’s ‘System u. Morph, d. Oligocbacten,’ Prag. 1S74, )>. 45; the 
majority of tliese have been described by Uzernia^sky (Hull. Soc. Imj). Nat. 
Mohcou, t. Iv. pt. ii. (1S80), p. 324, &e.). *1 am not able atjn'ebent to determine 
wdiat are the jiointB of difference bet\v(k*n these species and C. arcfianus. 

Rerjherebe*^, Ac., toe. cit. pi. ir. fig. 10. 

Loc, at. pi. IV. fig. 0. 
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the principal one which difFerentiates the genus from TubifeXy and is 
recapitulated by Vejdovsky in the systematic part of his great work 
upon the Oligochiuta ^ I hud that in Clitellio ater the setae of 
the dorsal pair are sometimes of two kinds — (1) bilid setse, (2) long 
slender setai (llaarborsten). On the other hand, the ventral setaj 
belong only to the bifid form. This, however, is not always the 
case ; individuals of C, aier are frequently met with which j)os8ess 
only the bifid setic ; these individuals were indistinguishable in any 
other character from those in which hair-setse were also preseiit. 
The character of the seta^ must therefore be regarded as variable. 
As to the number of setae jier bundle, I find that there are usually 
two, though sometimes mure. 


§ 1. Remarks on some other Marine Species of Tubijicidee. 

Besides these two species, a considerable number of marine 
Tubificidm have been described from the Western European coasts. 
Th(‘vse are : — 

Tuhifex benediiy d’Udekem, “ Nouv. (Mass. Annclidcs Setigrres 
A branches,’' Bull. Ac. Roy. Belg. t. xxii. (18.55), p. 544. 

'I\ hi/alinuSy id. ibid* 

T, papil/osiiSy (Maj)arcde, Beobachtungen fiber Anat. und Entwick. 
wirbellos. Thiere an dcr Kustc von Normandie angestellt. 
Leipsic, ISfiM. 

7\ linvatusy IMilller, Zoologia Danica. 

7’. bilweufuy Montagu, MS. ; Parfitt, “ Catalogue of Annelids 
of Dinon,” Trans. Devon. Assoc. 1807, ii. 

T, pe/Iuriduify Montagu, MS. ; id. ibid. 

Pelorpctes inquilina, Zengcr, Bull. Soc, Imp. Nat. Moscou, xliii. 

pt. 1 (1870), p. 221. 

The first two species are considered by Tauber “ to belong to the 
genus LimnodriluSy for the reason that they only possess bifid seta), 
a fact noted by d’Udckcm in his brief description of the sj)ecies. 1 
believe him to be wrong in this identification ; there is nothing in 
d’Udekeui’s description to prevent both these species from being 
included in the genus C/itellio, which, and 1 can confirm Claparede, 
is also characterized by the absence of hair-setsc. Furthermore 
Clitellio and Limnodrilus also agree in the possession of two pairs 
of “hearts,” situated in segments 7 and 8 respectively. Claparede only 
observed one pair in C. arenariuSy whose position he was unable to fix 
with accuracy. I have, however, seen two in living specimens, where 
they are very distinct. The presence of two pairs of specially dilated 
vascular arches has been described in the European species of Limno- 
drilusy and I have had the ojjportunity of verifying this character of the 
genus in a New-Zealand species, which may or may not be identical 
with one or other of the European species. The two genera can only 

^ Systom u. Morphologic der Oligochaeten, p. 45. 

“ * Annulata Baiiica/ p. 71. 
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in fact be clistinja;uished by the characters of the reproductive organs 
(see p. 490). These points are evidently appreciated by Vejdovsky \ 
who. suggests that Tuhifex henedii may be a synonym of* Clitellio 
arenarius, Tliis is probably an error in printing ; there can be little 
doubt that Vejdovsky meant to place T. henedii as a synonym of 
Clitellio ater^ an identity which has been pointed out by Vaillant '■*. 

D’Udekem gives a woodcut illustrating the papilltr of his Tuhifex 
henedii, and there is no doubt in my mind about the identity of this 
species with Claparede’s Clitellio ater, which, however, as will be 
pointed out later, is not a Clitellio at all. 

The remaining species — Tubifc.v hyalinvs — is very probably the 
same as Clitellio arenarivs. There is at any rate nothing to be 
said against this identification ; and it is more })robable that the 
species is a Clitellio than a Limit odril us, for the reason that the 
latter genus is, so far as is certainly known, an inhabitant of fresh 
w^ater \ 

The preliminary list of the marine fauna of Plymouth, published 
in the second number of the ‘ Journal of the Marine Biological 
Association,’ contains a single Oligochete, Tuhifex lineatus. This 
species, if it be identical with that described in Johnston’s ‘ Catalogue 
of British Non-parasitical Worms ’ (p. bb), is eertaiidy not a Tuhifex^ 
since the setfc are there stated to be entirely /-shaped, but not bifid ; 
this may be due to wear, and the species is perhaj)s a Clitellio, 
possibly the same as Clitellio arenarius. This species, however, as 
well as Tuhifex bilineata and T, pellucidus, all of which are recorded 
from Devon in Parfitt’s * Catalogue of the Annelids of Devon,’ 
rctjnire investigation. Parfitt mentions the occurrence of Clitellio 
arenarius 

Peloryctes inquilina has been described somewhat fully hy 
N. Zenger the species is not referred to by Vejdovsky in his account 
of the Tubilicidse, though the ]>aper is quoted in his list of literature. 
Having been at some trouble to translate certain portions of Zenger’s 
paper from the Kussian, I can offer the following remarks upon 
its systematic position. 

The species occurs in the “ Kieler Bucht ” at a depth of 12 
fathoms, either living freely in the mud or sand or upon the shell of 
Mytilus edulU* Prof. Mobius, who first found the worm, considered 
it to be identical with Clapar^de’s Clitellio ater. It is of a dark red 
colour, owing to its red blood and the dark papillae on the surface. 
Zenger considers that the papillm distinguish this species from 
Clitellio ater, both in their distribution and in their structure. In 
(7. ater “ the first head-segment is never covered by papilla\ and half 
the second segment as far as the setae is also free from papillae ; 
papillae are in addition absent from the space extending from the 
10th to the 12th segment, which is occupied by the clitellum . ; 

' Syst. II. Morph, tl. Oligochaeton, p. 45. 

^ Essai dt* Classification des Annedides Lombriciens,” Ann. Sci. Nat. (Zoo- 
logie), t. X. (18fi8), p. 251. 

** Forel (Bull. 8oc. Vaud. xiii.), however, describes u Clitellio from the Lake 
of Geneva {<‘j\ footnote to p. 494). 

^ Trans. Devon. Assoc. 1867, vol. ii. 

5 Bull. Soc. Imp. Nat. Moscou, 1870. 
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in Pelorycies inquilina the extent of the clitellum and the distribu- 
tion of papilhe is variable. I had fully developed sexual individuals 
in which there was not a trace of clitellum ; all the area of segments 
10-12 was covered with papillae like the rest of the surface of the skin ; 
in others, on the contrary, either segments 9 and 10 or 10 and 1 1 were 
devoid of papillm. Iti tlie anterior part of the body all the first three 
segments were sometimes devoid of papilla*, sometimes only the head. 
Finally the last 10 or 1 1 segments were often without papilUe.” 

It does not appear to me that these facts arc necessarily opposed 
to the view that Peloryctes inquilina is synonymous with ClitelUo 
ater. It is a well-established fact that the clitellum is variable in 
its appearance ; and I have myself observed specimens of CUtcUio 
ater in which the clitellum was fully developed and without papillm, 
or not developed and with papillae. The hinder end of the body in 
my specimens was generally, if not always, devoid of papillae, 
(vlaparcde dues not apparently mention this fact, but his descrijition 
of the species is very brief and incomplete. With regard to the 
absence of the papillae on some of the anterior segments, I may 
state that in my syiecimens the papillae commenced rather gradually 
and (hat those upon the anterior segment w’ere, at least iii some 
individuals, eonsnlerably smaller than the papillae of the following 
segments ; this may perhaps account for the discrepancies between 
Zengt‘r’s observations and those of Claparede, There miy be 
flometliing in the structural diUcrcnces between tin* yiapdKe of 
Peloryctes inquit inn and those of 6'. ater ; the jiapillm of the 
former species are stated by Zenger to resemble very closely those 
of Pachydrilus verrucosus. The setae of Peloryctes inquilina are all 
bifid, but they are alleged to differ Iro n those of Clitellio ater iu 
the number per bundle — a ehaiacter which I cannot admit to be 
valid, as I have found great differences in this respect between 
individuals of C, ater, and indeed of other sjiecies of Oligochacta ; 
it is, I tliiiik, recognized that in those forms with a large number of 
setm in the bundle the number is variable. 

Another ]»oint winch Zenger raises is tlie characters of some of 
the transverse branches which unite the dor-'*al and ventral trunks 
in some of tlie anterior segme.its. In the 7th, Hth, and 9th 
segments of Peloryctes inquilina these trunks are specially dilated, 
and this ditfcrence from other Tubiticida* is regarded, in con- 
junction with tlie other points of ditFcrcuce, as sufficient to necessitate 
the establishment of a new genus. The gcneiic name is Leiickart’s, 
and was oiigiiially applied to Clitellio arenarius until the latter was 
shown to be identical with Savigny’s Clitellio arenarius i Zenger 
therefnre, and this proceeding of his will not be admired by those 
who regard zoological nomenclature as a serious subject, resuscitates 
the name Peloryctes to apply it to his species. 

In the examples of Clitellio ater which I studied I found it to 
he by no means so easy as in Limnodrilus to distinguish any of the 
vascular arches of the anterior segments as specially enlarged ; in some 
specimens, however, the vascular arch of the 8th segment, as in 
Tnbife^t was decidedly stouter than the rest ; iu other specimens this 
difference was not so striking, and then the arches of 0, 7, and 8 
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appeared to be equal and stouter than the more anteriorly situated 
trunks. The description ^hich Zengcr gives of the reproductive 
organs is, as he himself admits, imperfect. The most im])ortant 
point which he mentions is the presence of spermatophore®, which 
were little known at the time when he wrote. Tljcre is nothing 
in his description of the reproductive organs to distinguish Felonjctes 
inquilina from Glitellio ater. 

On the whole the identity or non-identity of Peloryctes inquilina 
with Clitellio ater must be for the present regarded as an open 
question, though I am disposed to think that they arc identical. 

§ 2. Anatomy of Clitellio. 

Generative Oryans. — Claparede’s account of the reproductive 
organs of Clitellio is by no means complete. 

FIc has confounded, as so many writers have done, the testes 
with the vesiculcB scmhiales ; the former organs are not desciihcd 
by Claparede. I find that the testes differ in no important particular 
from those of Tuhifex\ they lie (see Plate XXIII. fig. 1), as in 
that genus, in the 10th segment, into which open tlie funnels of the 
vasa deferentia ; each organ is long and narrow, somewhat swollen 
at the base of attachment to the bod 3 ’-wall. The vesiwUv semitmhs 
(testes of Claparede) were not, judging from Claparede s descri))tion, 
fully developed in any of the specimens studied by me. The 1 0th 
segment in one specimen contained a mass of developing sptTinatozoa 
about equal in size to a similar mass occupying a larg(‘ portion of 
segment 11. In the latter case, however* (Plate XXIII. fig. 
the mass of developing spermatozoa was enclosed in a thin- walled sac 
abundantly furnished with blood-vessels which was confined to this 
segment, and did not extend back through several s(‘gmeuts. 

The generative system of a young example of (/. arenarius is 
depicted in Plate XXIII. fig. 1 ; it will be seen that the funnels of the 
vasa deferentia open into the 1 0th segment, but the cells o( which they 
are composed arc not ciliated. The vasa deferentia j>ass in a 
slightly sinuous course to the atrium, which opens externally, not 
far I’rom the posterior border of the 1 1th segment. The atrium in 
the undeveloped condition is lined by a simple iion-glandular columnar 
epithelium; it is invested externally by a tliin coat of muscles, 
outside of which is a tolerably thick layer of glandular peritorieal 
cells. The spermathecce lie in the 10th segment, and at this stage 
are simple pyriform vesicles. Upon the anterior face of the sej)tum 
which separates the 11th from the 12th segment, and corresponding 
exactly in position to the funnel of the vasa deferentia, is a disk, 
shaped layer of columnar cells, which is evidently the oviduct ; the 
cells at this stage are, like the cells of the vasa deferentia funnels, not 
ciliated. In the sexually mature animal the oviduct-funnels are 
extremely conspicuous (fig. B & Plate XXIII. fig. 2) cup-shaped 
organs, with abundant cilia. At the time that I niade this observa- 
tion, I was not acquainted with any observations npon the structure 
of the Tubificidse later than those of Vejdovsky ‘ ; I concluded 

* System u. Morph, d. Oiigoohaeten. Prag, 1884. 
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therefore that I should have the pleasure of recording for the first 
time the presence of oviducts in the Tubifieidje, and linally exploding 
the very improbable hypothesis that in the-ic worms the penis-sheath 
is the honiologue of an oviduct. I find, however, that Dr. Stole has 
already * demonstrated these organs in Ilijodrilus and Psammoryctes ; 


Fig. B. 



Gcnitiil segments of CViteUio aroutnus. Tlio alriiim of the right side and the 
left suermatheca have been roimwed. t. testes ; /, Tas ih'ferens funnel ; 
d, male genital orifice ; a, ovary ; oc, oviduct ; r/, spermatlieca, containing 
spermatophores ; o, ripe o^a in egg-sacs. 

my own discovery of the oviducts occupying an identical position 
in Oiitellio and in Hemiiubifex ater {^Clitellio afer, see below 
p* 494) lends further support to Dr. Stol<$*s contention that these 
organs will be found to be invariably present in the Tubificidae. 

The ovaries are situated in the 11th segment on the anterior 
mesentery, close to where this is perforated by the vas deferens. 

* Zool. An?!eig. Bd, viii. t>. 660. 
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The sexual organs of the mature worm, with a fully developed 
clitellum, differ to a certain extent in the two species which I have 
studied. 

In O, ater there is a distinct and large prostate gland (Plate 
XXIII. fig. 7), which opens into the distal extremity of the glandular 
part of the atrium. In ( 7 . arenarhis I have been unable to find such a 
gland, and Claparode states that it is absent in that species ; he makes 
no remark about the prostate gland of V. ater^ but, as he ])refixes to 
his brief account of this species a generic definition of CliteUio, the 
gland evidently, if present, escaped his notice. Furthermore, in 
C, ater the glandular part of the atrium, although exhibiting the 
same structure, is relatively smaller than that of C\ arenarius ; it is 
entirely contained within the IJth segment, and is not curved upon 
itself. The vas deferens is very long and much coiled ; it opens into 
a rounded chamber at the extremity of the atrium, the cells of 
which (Plate XXIII. fig. 7) are different from those of the atrium 
and more like those of the vas deferens. In C. arenarius the vas 
deferens is much shorter and wider (cf Plate XXIII. figs. 5, (>), while 
the atrium is much larger; on one side of the body, in the single mature 
example of this species which I investigated by sections, tlie atrium 
was lent upon itself and entirely contained in the 11th segment; on the 
other side of the body the atrium extended back beyond this segment. 

The funnels of the vasa deferentia in both species are cup-shaped 
and furnished with abundant long cilia. 

As in the Tubificidae generally the mature ova are of very large size 
(half the diameter of the body), and loaded with yolk-sphen»lcs ; I 
found them in C, arenarius so far back as segments 1 3-1 Ti ; in the first 
and last of these segments was a single ovum, in the middle one two ; 
the ova were not freely floating in the body-cavity, but were enclosed in 
distinct sacs (Plate XXIII. fig. 4), furnished with blood-vessels; 
these sacs were perfectly independent of each other, there w as no com- 
munication that I could trace between the ovisacs of adjacent segments. 

In C, ater there appeared to be a similar arrangement. The 
spermathecce of the sexually mature worms offer a valuable differential 
character ; they are most complicated in C. arenarius, Ciaparede, 
in his figure of the spermatheca of this species lias correctly 
indicated the division of the spermatheca into two parts by a 
median constriction ; in the part which communicates with the 
exterior only are found the spermatophores. The distal pouch in 
my specimen contained a liquid deeply stained by the colouring 
reagent ; its walls, moreover, were lined by an epithelium of a different 
character to that found in the proximal part of the spermatheca. 
Ill Tuhifesc rivulorum “ there is a corresponding specialization 
of the lining epithelium, but here there is no constriction developed 
between the different regions of the pouch. 

In Claparode’s figure this constriction is not sufficiently marked ; 
in my specimen (see fig. B, p. 491) the two halves of the spermatheca 
are joined by an extremely narrow neck. 

1 Etudes, &c., loe, cit, pi. iii. fig. 4. 

^ Vejdovsky, loo, dt, pi. ix, fig. 17. 
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The spermatheca extends beyond the 10th segment, in the sexually 
mature individual it reaches back as far as the 13th segment ; 
where it traverses the boundary-line between the 11th and 12th 
segments, the next septum, i. e. that which divides segments 12 and 
13, comes into close relations with the septum dividing segments 11,12 
(see p. 491, fig. 11) ; at this point the two septa almost fuse and the 
spermatheca passes directly from segment 11 into segment 13; 
where it traverses the two mesenteries there is another constriction, 
but the epithelium does not change in character. In Spirosperma^ 
according to Eisen \ the spermatheca occupies in the same way 
several segments. 

In O. ater the spermatlieca is not differentiated into two regions 
and it only occupies one segment (the llth). 


§ 3. Systematic Position and Affinities of the Genus Clitellio. 

In the remaining jiart of this paper I propose to discuss the 
affinities and systematic position of Clitellio. 

In the first place, it is jierfectly clear that these worms have been 
rightly assigned by C'la])arede and Vejdovsky to the Tubificidai. 
Vejdovsky’s definition of the family, translated into English, is as 
follows; — “Normally segnumted Annelids of red colour, with a 
large number of set® which are disposed in four bundles. The 
seta-bundles consist of 3~10 bifid set®, and occasionally, in the 
dorsal bundles, of hail -like set® ; the lateral vascular trunks com- 
municate directly with tlie \ential vessel. Testes in the 9th, 
ovaries in the lOili segment. Vasa tleferentin, one pair ojiening on 
to the 10th segment. Spermathee®, one pair o]»ening on to the 
9tli segment. ()vn probably esca[nng bet\u‘en the 9th and lOth 
segments. Spermatophores jircvsentiu the S|iermatheo?e. Aquatic.” 
Ill all these particulars Clitellio resembles the other Tuhificid®, and 
there are no .structural peculiarities that I have been able to discover 
by wliich the genus can he said to he allied to any other family. 

The genus Clitellio itself is briefly detined by Vejdovsky, liis 
definition being compiled fiom the account of the genus given by 
Ciapnrede in the two papers which I have already so frequently 
had oeca*‘ion to quote. 

The two facts upon which Vejdovsky lays stress in his generic 
defiiiition of Clitellio are the characters of the set® and the absence 
of a prostate gland. 

So far as the first of these characters is concerned, Clitellio ater 
agrees with Eisen*s genus Ilemilubifex^, and it has a prostate gland. 
It is, in fact, clear that the two species which I have investigated differ 
in so many particulars, that they cannot, as the family is at present 
divided, belong to the same genus. 

The principal characters of the two species are as follows : — 

^ G. Eiflcn, “ Oligocha^tological Researches,’* Report of Coiuinissioner for 
Pish and Pish erics for 1883 (Washington, 1885), p. 922. 

^ G. Eison, lov. cit. p. 889. 
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C, arenarius, C. afer. 

1 . Seta Bifid 8ot«5 only pro- Bifid and hairdike aetaj in 

sent. • the dorsal bundle ; only 

bifid sola* in the Ycntral 
bundle. tSometiiiios no 
bair-sela*. 

J^as deferens Short and wide. Lon^ and slender and in ueh 

coiled. 

Atrium Lunpr and l)cnt u]u>n Short tind sirai{i^ht., confined t<> 

itMcir, or e\teiKUu«: tin* 1 1th sediment. K\tro- 

throu^li sc \ oral sej;- luil \ ot‘ vns def'ereua diluted 

juents. into ii »]n*cml clianiher 

4. Prostate Ab^^ent. rresenl. 

5. Spennathera S])eeiuh/.ed into tnro Nol speeiulized ; eonfhn*d to 

regions , exlctuhng one sei:finent. 
thruugh several seg- 
ment s. 


CliteUio agrees in Nos. 1, 2, ?*, 4 witii Ilernitabifex, and the 
sperinathecoe only differ in being without tlu‘ glandular appendices 
which Eisen figures in Hemitubifex insif/nh. This latter poitit is 
otic which I should regard as being only of specific value. It is 
only by the occasional absence of the hair'‘*eta^ in tln^ dorsal rovvs, 
and the dtlatation of the vns defereus, that this species differs from 
Tuh\fei\ I have not mentioned in the Table the fact that the 
penis is rhilinous, because tliis character does not differentiate the 
two species which are compared in that Tabl(‘ ; it does, however, 
distinguish Hamituhifex from Tubifex, 

Eisen met with //. insignis in Sweden, in fresh water, so that its 
habitat is rather tlifferent from that of Clltcdlio ater b 

CliteUio arenarius agrees with Ilyodrilus in having a short tJiick 
efferent duct, hut it docs not appear to resemble that genus in much 
else except perlnijis in the aliseneo (?) of prostate glands. Slide 
was unable to find tiiese glands in IlffodrUuft rot ci/ieue ; Eisen, 
however, figures them in several species, though ajiparently their 
presence is not lefcrred to in the text of thi's paper. On the 
wliole it se^'ins advisable to retain the generic name Clifellio for 
C. atenariua^ and it may be thus characterized : — 

C i.iTE LH o, C 111 pa re d e . 

Chte/lio, Claparede, “ Etudes aiiatomiques, &c.,’’ .Mem. Soc. Phys. 
Geneve, t, xvi, p. 102. 

Marine Tiibificida; of an elongate slender form. Bifid setfu only. 
Vas (lefeiens wide and short ; atrium very long ; no vesicnla seniinalis ; 
no jirostate glands ; penis witli a chitinous covering. Oviduct 
present in I Ith segment. Egg-sacs in segments l.S, 14, l.>. Sper- 
inathec^ very large, occujiyiug several segments, differentiated into 
two regions, sefmrated by a constriction. SpermatophoiTs elongate* 

*^1 his genus will only contain arenarius 

CliteUio liter must, I think, he included In Eisen’s genus Hemitu* 
bljex. 

* It slunild bp inenlitijK'd lluit the effeot <d' the two rivers enter Uie 

8omi<1 at J’lyinouth, and the iireakwaicr vvlfiefi extendh jutohw its luoulb, is to 
j’ender the water somewlmt bruckjsh. 

^ Tlio other species of tbe genus must be regarded with Vcjdovsky um “ incerta 
sedis.** 
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EXPLAIS-ATION OF PLATE XXIII. 

Fig. 1. Longitudinal i<section through tbo gcnf^rativ© acgracnts of an immature 
example of Clitellio areimHus, epermatheca ; testis ; /, funnel 
of vfls deferens; v.d, \a8 deferens ; o, oiary ; at^ atrium ; ov^ funnel 
of u%idu(‘t. 

2. Longitudinal section through the ovidueal funnel of a mature Cli^ 

telho armaritts. or/, o\iducal funnel, above is the body-wall ; the 
epiderm iii this (the clitellar) region consislB of tall cells closely 
p;w;kcd with granules. 

3. I\»rtion of a seminal sac of the same species, v, wall of the veecicl© ; 

blf bl<X)d-v<?ss©l ; «, developing spermatozoa. 

4. An egg-sac of the same worm, coutaiuing a single ovum ; W, blood- 

vchficl in wall of sac; the smaller bhick dots are nuclei of the con- 
nectue or muscular tissue which forms tbo wall of the sac; the 
ovum is mature and full of yolk-spherules. 

5. Transverse .section through vas deferens of ClHellio arenarim ; this 

figure is drawn to the same scale as tlie following, with which it 
may be comparetl. 

(1. Transverse and longitudinal sections through vas deferens of 7/mi- 
fufif/ijr be }i edit. Drawn to the same scale as fig. />. 

7- hnodii^ 84*ction to illustrate structuie of atrium, Ac. 

rtf, atrium ; r.<f, va.s deferens dilated above, near to its junction with 
atrium , ;>r, prostate, 

8. Section through penis and penis-sheath of Jh^mituhifex hcnedii. 

p, penis wiili chitinouft covering. 

9. Section through pems and penis-sheath of the same species at a point 

fu rth< I* romoml from the exlcrnnl orifice ; the penis (/>) is seen to 
be inde}>endcnt of tlie penis-shoath, which lies to the Iclt-hand side. 


3. Observations upon the Morphology and Genesis of 
Supeniurwerary Phalanges, witli espeeial reference to 
tliosc of the Amphibia. By G. B. Howes, F.Z.S., 
F.Ij.S., Assist. Prof, of Zoology, Normal School of 
Science and R, Scliool of Mines, S. Kensington, and 
A. M. Davies, Assoc. N.S.S. 

[Eeceivetl December 4, 1888.] 

(Plates XXIV. & XXV.) 

CONTENTS. 

J. Intropititory, p. 495. 

U. GKNKiuii AKD Anatomical, p. 49(i. 

III. lllHTOLlHUCAL AND DkVBJ.OPMKSTAL, p. 499. 

IV. iNDlVimiAli AND Classificatoky, p. 601. 

A. Phancroglossa. 

B. Aglossa. 

0, UrcKlela. 

V. GlENIilltAT. CoNSiPlEllATlONS, p. 606, 

VI. Conclusions, p, 509. 

VII, List of Mkmoius anp Papbrs repkurbp to, p. 610. 

VIII. Explanation of thk Plates, p. 611. 

I. INTaODUCTOEY. 

There appeared in the second part of tlua volume a short paper 
(2) by Boulenger, in which the author verified and extended an earlier 
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ob?emtion of Peterses {^), as to the existence of ** a small additional 
phalanx between the ultimate and what is normally the pmittltimate *’ 
one in his Polypedatinm. Peters’s description was very meagre, and 
it is to Boulenger that credit is due for having placed the matter on a 
sound footing. The conclusions arrived at by the two authors differ 
in important respects, and these we shall duly consider. Both deal 
exclusively with the Ranida. The presence of a structure in the 
Hylida which at once suggests that in question had been previously 
noted by one of us, while engaged upon an allied investigation (7), 
and as we bad, in pursuit of the same, accumulated material sufficient 
for a fuller elucidation of the problem, we decided to work it out. 

We give in Section IV. a complete list of the animals examined. 
Our sincere thanks are due to Dr. Gunther, F.R.S., for certain of 
these, and to Mr. Boulenger for others and for ever generous 
assistance and advice. 

Method , — The digits were, if necessary, first decalcified in j p.c. 
chromic-acid solution, with a few drops of nitric acid. When soft 
they were transferred to an aqueous solution of NaHCOg until the 
acid was for the most part removed. They were then dehydrated 
with alcoholic solutions of increasing strengths and stained in borax- 
carmine, the excess of stain being subsequently removed by 75 p. c. 
alcohol, to which a few drops of HNO, were added. They were then 
finally dehydrated in absolute alcohol and transferred, vid turpen- 
tine, to paraffin, at)d cut with the Rocking Microtome. 

Staining was, in many instances, resorted to without dehydration. 
We found that a couple of hours sufficed in most cases for decalci- 
Hlcation in chromic and nitric acids. The preparations were re- 
moved from this as soon as possible, for it was found that if allowed 
a prolonged immersion therein the chances of successful staining 
became reduced. 

In deciding upon the above method we found Whitman’s 
* Methods of Research * of great service, and we gladly acknow- 
ledge the help afforded us by that work. 

IL GENERAL AND ANATOMICAL, 

The supernumerary phalanx was, as seen by both Peters and 
Boulenger, ossified, and in such a condition that, had it been found 
fossil, would have left no doubt of its value as such, except perhaps 
for its small size. It will be shown later on that the structure is 
subject to a wide range of modification anatomically and histo- 
log^lly ; and its fundamental relationships may best be studied tn 
detail in such a form as the tree-frog (//yla arSorea, Plate XXI V« 
fig. 1). Neither Peters nor Boulenger were aware of its existence in 
this family ; and we find that onr own discovery of the same was 
anticipated by Leydtg in 1876. He writes (14. p. 166), von 
Andern.nnd mir wurde bei JSTyla ariorea ein sich zwischen die 
letzte und vorletzte Phalanx einsebiebender Knorpel erwahnt/’ 
This author, then, has a long priority of claim to the first discovciy* 

The supernumerary phalanx is, in the adults of most forms in which 
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it attains an adequate development as such, di^xposed ventrally (cf. Hyta 
f^eyeinetii Plate XXIV. fig. 3), and there is a constancy of rela- 
tionship between it and the adjacent head of the terminal phalanx(p.f« of 
fig* 3), the two generally coming to underlie, more or less completely* 
the distal epiphysis of the penultimate phalanx. This is, moreover, 
generally enlarged and invested in a fold of skin which projects freely 
forwards in the manner of a prominent lip, the whole giving to the an- 
tero-dorsal extremity of the digit a very characteristic aspect, to whicli 
Boulenger’s fig. 1 does full justice. On comparison with Nototrema 
(fig. 7* *), in which the supernumerary phalanx attains but a small 
development, it is seen that this fold (*, fig. 7) is wholly related to the 
enlargement in question ^ ; and it will be found, in all cases, that 
the parts are so disposed as to allow of an upward rotation of the 
terminal phalanx. When the latter is fully displaced its long axis 
is seen to lie at right angles to that of the penultimate phalanx. It 
will be found on manipulation that the degree of ventral dis- 
placement of the supernumerary phalanx is here proportionate to 
that of the upward rotation of the terminal one, and that when the 
extremity of the digit is in contact with an applied surface, these 
two phalanges lie in the same plane, the former receiving, together 
with the base of the latter, the more direct thrust under the weight 
of the falling body. Such an arrangement would manifestly result 
in a distinct functional advantage, especially in the platydactyle forms, 
and the terminal phalanx would be the better able to support, 
undisturbed, the adhesive integument. 

When examined microscopically, the supernumerary phalanx is 
seen, in its fully differentiated condition, to consist in most cases of true 
hyaline cartilage (ex. Hyla arhorea, fig. 1, and llhacophoruSy fig. 2), 
differing in no resftect from that forming the epiphysial extremities 
of the adjacent phalanges. It remains in this condition long after 
the other phalanges, including the terminal one, have become 
ossified (cf. Rhacophorua). It invariably ossifies quite late; and 
among the large series of specimens examined we have met with it 
in the bony condition only in Hyla freycineti and Rhacophoms 
mawimua. In the former instance it is seen (fig. 3) to be replaced 
in a true endostosis. 

It might appear from the foregoing that its first development 
takes place subsequently to that of the other phalanges, and that its 
ossification sets in at a period relatively proportionate to that of the 
same. Examination of the tadpole of Hyla arborea (fig. 1) shows 
that this is not the case, for it is there as fully differentiated as with 
the adult, and that at a stage in which the periosteal growth of the 
adjacent elements is dawning. Nor roust it be imagined that its 
conversion into bone is in any way determined by its relative size, for 
in Rhaeopkoruaequeai^g. 2,p.s.) it is, while still unossified, relatively 
larger than in any species with which we have dealt. 

On passing from the ossified type to that of the other extreme of 
the series (to those forms, that is, in the adults of which anything 


^ In t})e larva the oanditions are otherwise, of. fig. 1. 
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«like a ccmapietious atructure is interposed between ibe terminal and 
penultimate phalaiiges) we meet (ex. the common Frog, Plate XXV. 
tig. 1 6) with a pad of loose fibrous tissue, which is closely bound down 
to the applied epiphysial surfaces, such as would appear to have 
nothing to do with the undoubted phalanx under consiaeration. In 
Nototrema^ however (fig. 7), the pad, while never truly hyaline, has 
all the fundamental relations described for the phalanx in the culmi- 
nating term of the series ; and in Hyla permit (fig. 13), while histo- 
logically identical with that of Notoirema^ it has the proportions, 
detailed shape, and relationships seen in H. arhorea. Hyla ceerulea 
bridges over the gap histologically between Noiotrema and Hyla ar^ 
horea ; and when to this it is adaed that, in those iZnntWis the adults 
of which bear the supernumerary phalanx, the same early becomes 
hyaline as in Hyfa arhorea^ it is dear that all stages between the two 
extremes afore described are forthcoming. 

Minor modifications are met with, but these may, together with 
the consideration of lesser detail, preferably be dealt with later. 

Seeing that, upon a purely structural analysis, the fibrous pad of 
the Common Frog must be looked upon as the homologue of the 
skeletal supernumerary phalanx of the higher Ranida and Hylidaty 
we are next led to inquire what, if any, structural community the 
two may possess in the embryo. On examination of the larvae o(Hyla 
arhorea and Rana temporariat at a stage at which the hind limbs are 
becoming differentiated, it is ihund that the places of the phalanx of 
the former, and of the pad in the latter, are alike occupied by a 
fibrous mass which is largely cellular and loosely interposed between 
the applied epiphysial extremities. It is well Known that, in most 
Urodeles, there are interposed between the corresponding parts of the 
limb-skeleton fibrous masses which take the place of the synovial 
capsules of the higher Yertebrata ; and these are found, on examina- 
tion, to be indistinguishable from those above described. They have 
long been termed by Hyrtl (8) ** eyndesmoeee*^ 

The foregoing is not all. Hyrtl, in describing the manus of 
Salamandra maculosa, writes (p. 61): ^‘phalanges inter se, et cum 
ossibus metacarpi, textu fibroso conjunguntur.'* We find that these 
syndosmoses are structurally identical with the supernumerary 
phalanx of the Anura in its least modified condition (cf. figs. 1 1, 12), 
and, seeing that in many Anura similar pads are interposed between 
the proximal phalanges themselves, it follows that the structures in 
Question in them are not in any sense to be regarded as peculiar to 
tne terminal segments of the digits, and that the supernumerary 
' phalanx would appear to be a specialised counterpart of tlie inter- 
phalangeal syndesmosis. In other words, may not the community 
of structure between the developing supertmnierary phalanx and the 
syndesmosial pad be indicative of a community of origin ? Should 
this be the case, there would open np a new and promising departure 
for the reconsideration of the questions of origin and morphology of 
supernumerary phalanges in general. To these we shall return* 



16880 MOBPaOLOGY of SUPERNUMXRABY FHALAN0X8« 499 


in. HISTOLOGICAL AND DEVELOPMENTAL. 

Dixey, in a paper on the ossification of the terminal phalanges (3)» 
incidentally describes and figures the syndesmosis in Proteus, He 
deals with that interposed between the penultimate and terminal 
phalanges — with that, that is to say, which would appear to represent 
the supernumerary phalanx of the Anura. He writes (p. 68): 

another instance of arrested development in the digit of Proteus is 
afforded by the inter-phalangeal joint • • • • the cartilage, with a 
slight alteration in the size and relative number of its cells, is seen to 
be quite continuous between the heads of the two phalanges, nor 
does it exhibit the least sign of an articular cavity/’ He believes 
his specimen to have been “fully adult ” (p. 70) ; but in this he was 
mistaken, for in the larger of our specimens of the same (c/l p, 504) 
ossification had proceeded much further than in his. 

Microscopic examination of this syndesmosis with its associated 
parts in Proteus reveals, under the treatment which we have adopted 
(p. 496), the following facts. The matrix of the epiphysial cartilages 
of the phalanges stains uniformly and feebly, while that of the less 
resistant syndesmosis takes the dye much more readily, becoming 
thereby sharply differentiated {cf, Plate XXV. fig. 1 2). The latter 
shows traces of a fibrillar structure, but it is for the most part 
homogeneous. The cells which are present are well defined, and 
their peculiarities in structure, disposition, and size are common to 
both epiphysis and syndesmosis. Each is irregular in contour, and 
carries a large nucleus, while it is seen to lie within a spacious 
lacuna, the boundary of which is smooth and well defined ; and such 
differences as are met with between the corpuscles of the epiphyses 
and of the syndesmosis are .seen to be entirely due to pressure 
under apposition of the first named. The cells of the syndesmosis 
are more numerous and more closely aggregated than those of the 
hyaline epiphyses, and the intensity of colour of the former under 
the action of reagents is, to a large extent, due to this crowding. 
Tlie details of histological structure here described hold good, with 
but slight modifications, for all conditions in which the super- 
numerary phalanx and its homologue remain non-hyaline {cf, Proteus^ 
%• 12, and Hyla peronii^ fig. 14). Its cells are cartilage corpuscles, 
and the tissue to which they give rise is, in its most elementary 
form, a nascent cartilage. 

The whole digital skeleton is invested in a continuous and well- 
differentiated fibrous tunic, and in Proteus this is, at any rate 
ventrally, incompletely marked off from the syndesmodial pad. 
There he buried up in the former at this point (sA., fig. 12) cells 
which closely resemble those of the syndesmosis in size and struc- 
ture ; the question, therefore, naturally arises as to whether some of 
these might not have migrated into the inter-phalangeal region, there 
to give rise to the pad in question, or that that might conceivably 
have been an ingrowth of the tunic itself. ^ It will be seen, how- 
ever, that the corpuscles of the tunic lie buried in a coarsely fibrous 
matrix, in which there is a total absence of the lacunae ko charac- 
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teristic of the syndesmosis. Apart, however, from this important 
structural difference between the two things, there are certain other 
considerations which point to the conclusion that the syndesmodial 
pad is not, as might appear, a late infolding of the investing 
membrane. In many instances, especially in its phalangeal condition, 
it enters into that which is, at best, a loose connection with the same 
at all points (p.s.A., Hyla arborea^ fig. 1), and there are developed 
true synovial surfaces at its points of contact with the penultimate 
and terminal phalanges. All this being so, the question next in need 
of solution is that of the primary origin of the syndesmodial pad — 
Is it, as its histological structure in the larvae of Hyla and Rana 
would suggest, related to the phalanges 7 — or is it, as its condition 
in Protein would seem to indicate, a derivative of the investing 
tunic 7 

The base of the terminal phalanx is, in some An in a, greatly en- 
larged and swollen, giving rise (ex. Ilylodes) to an immense tubercle 
which underlies the distal extremity of the penultimate one. In 
certain others the opposite ends of the phalanges are sever- 
ally expanded, in a somewhat similar fashion; and, when first our 
attention was drawn to the subject, it appeared not unlikely that the 
supernumerary phalanx might represent the dismembered tubercle 
of either the penultimate or terminal one — more probably that of 
the latter. The coexistence of the two things in Nototrema and other 
Hylidais^ in itself, fatal to this supposition ; while it shows the struc- 
ture in question to be of independent origin. Choice seemed then to 
lie between two alternatives ; it appeared to be either an intercalary 
structure of comparatively late origin, or a sesamoid. We have al- 
ready given reasons (supra) for doubting the former hypothesis. Our 
chief reason for supposing it to be a sesamoid lay in the assumption of 
a similarity of relationship with the proximal end of the terminal pha» 
lanx to that so common among the higher Vertebrata. This, however, 
is inconstant, for in many instances (ex. Rhacophorus egues, fig. 2) 
the structure is disposed lineally with the penultimate phalanx. 
Appeal to the details of muscular insertion proved fruitless, as the 
tendons become, for the most part, merged into the investing tissues 
proximally to the structure under consideration. 

The youngest stages examined by us were those of Rana import 
aria and Hyla arhorea. In the former, at a period at which the tail 
is almost absorbed, the condition of the joints recalls that o( Proteus ; 
this is especially the case with the most distal joint (ay., ay.', fig. 10), 
which is strictly similar to that of the Urodele, except for the pos- 
session of a triangular projection from one side of the outer mem- 
brane. A similar condition is met with in Hyla arborea. 
Examination of our youngest specimen of this species shows, however, 
that, at a stage at which the parts in general are first becoming 
differentiated (fig. 9), the syndesmodial pad is centrally histologically 
identical, to minute detail, with the adjacent incipient phalanges ; 
while, peripherally, it graduates off into the surrounding inditferent 
tissue. Tnus it is seen that the phalanges and syndestneses are, 
together with their investing sheath, differentiations of a oontinuoua 
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and common blastema * ; and that the syndesmoses^ while intimately 
related to the sheath, are formed, not as ingrowths of the same, but 
as differentiations of that mass from which the phalanges are derived, 
and that they differ from these, initially, only in degree of elongation. 

A mode of origin similar to the foregoing has long since been 
recorded for the parts of the joints in the Mammalia, including Man. 
Kdlliker, quoting Henke ana Reyher (6), to whom we owe the obser- 
vation, likens ^ the changes undergone, not inappropriately, to those 
realized in the differentiation of the vertebral and intervertebral 
bodies. 

These facts, when viewed in conjunction with those adduced in 
the foregoing section, show that the supernumerary phalanx, the 
normal phalanges, and the syndesmoses are all on a developmental 
equality. The last named must then be looked upon as structures 
which, despite secondary changes, would be liable to take on, more 
or less completely, the condition of a phalanx. Indications of this 
are not wanting ; for Leydig, in describing the supernumerary 
phalanx (his ‘Zwischengelenkknorpel*) in Hyla arhorea asserts (14. 
p, 166): “ Er fehlt selbst bei Reptilien nicht, wo ich denselben friiher 
ubersehen hatte : gegenwiirtig kenne ich ihn bei Lacerta (L. muralU) ^ 
und Platydactylu9 mauritanicusP 

IV, INDIVIDUAL AND CLASSIFICATORY. 

In the course of our work we have met with certain variations 
and departures from the predominant types afore described. For 
sake of clearness, we deferred consideration of these while dealing 
with questions of general morphology ; and we now describe them 
ill detail, discussing the structures in hand in their bearing upon 
classi 6 cation. We deal with the several families in that order 
most convenient to the circumstances of the case. The list given 
at the head of each family refers only to specimens examined in 
detail. The measurements include the tail in tadpoles and in the 
Urodeles, in the older Anura they denote the length of the body 
from mouth to vent. 


A. PHANEROGLOSSA, 
a. Hylidje. 

Examined s — 

Hyla arbor ea (tadpoles), 40-45 millim. 

H. ecerulea^ 30, 73 milUm. 

H. Jreyeineti^ 25 millim. 

H, lichenata. 

H. peronii, 42' 5 millim. 

Nototrema maroupiatum, 40 millim. 

^ For other details oonoenung this generally c/. S( rasser (18) and Jordan 

* Eiitwibklun^geseh. des Menaehen, Zweite Aufl. p* 498. So wie dann aber 
dieee Hartegebilde deutlioh zu werden beginnen, ian|;en auoh die Zwi8chen< 
glieder an einen bestimmten Oharakter anzonehmen in ahnlicher Weise, wie 
bet der Differenzirang der knorpeligen Wirbel and der Liy. interveridtralia** 

* We are imable to deteet way traoe of such a structure iu this species. 
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Tbt supernumerary phalanx reaches an altogether special dCTe- 
lopment in this family, and all stages in its histological structure are 
represented (cf, ante)* In H* peronit it attains the maximum bulk 
observed in the entire Anuran order, the total length of its ventral 
border (dg. 13) exceeding that of the terminal phalanx. It is very 
surprising that, in spite of this, it does not even become hyaline in 
this species. 

The remaining joints exhibit minor structural differences, but they 
are all modiffcations of a condition fully exemplified in Nototrema 
(figs, 5, 6). The place of the syndesmodial pad is occupied by a 
powerful annulus which, although generally dense and fibrous, never 
becomes converted into hyaline cartilage. Looked at in tangential 
sections this is seen (fig. 6) to be well defined and in close connection 
with the synovial capsule ; it furnishes articular surfaces for the 
dorso-laterai portions of the apposed phalanges, and, as seen from 
this aspect, it bears an astonishing resemblance to the supernumerary 

f halanx of the same genus (p.s., fig. 7) as viewed in median section, 
n median longitudinal section it is found to be perforated (fig. 5), 
mainly for transmission of a strand of elastic tissue (inter-articular 
ligament f /.), the fibres of which pass, in a somewhat complicated 
manner, between the ventral borders of the adjacent epiphysial 
cartilages. When analyzed in detail, this ligament is seen to be 
largely cellular, and in a condition which admits of little doubt 
that it represents the modified central portion of the original syn- 
desmosis. 


b. BUFONIDAt. 

Examined ; — 

Fseudophryne hihrtmii^ 23 millim. 

In the genus above named the syndesmodial pad is met with in 
the distal joints alone. Stnictiirally it is little modified, but it 
gives the appearance of being subdivided medially into two 
strands which are completely confluent ventro-laterally with the 
adjacent epiphysial cartilages and pass venirally downwards, con- 
verging, for attachment to the investing tunic.* None but feeble 
traces of the pads are met with in the other joints, and these may 
be either converted into comparatively unimportant ligaments or 
reduced to an absolutely vestigial condition. 

KoUiker, in describing the development of the Mammalia, writes 
on the authority of Henke and iReyher (6), **waudeln sich die 
Gelenkstellen in ihren ausseren Theilen je langer urn so deutlicher 
irr Fasei'gewebe urn, worauf dann in einem gewissen Stadium auch 
die Gelenkhohle in Form einer engen Spalte erscheint.’* Henke and 
Beyher^s ** Zwischenscbeiben,” in which these changes go on, is 
identical in the main with our syndesmosis ; and in view of these 
facts it becomes exceedingly probable that the splitting above Re- 
corded in the Bufonid may represent a persistence, in a slightly 
modified form, of the initial stage in formation of the typical 
synovial capsule, 

^ Slntwioklui)g9geieli.p.41^ 
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e* CYgnONATBIDA. 

Examined : — 

Byloden martinicenns, 24 tnillim. 

Lymnodynwtea iaamaniensis, 40 millim. 

Bylodes is especially interesting in the fact that, while possessed 
of expanded digital extremities, it shows no trace of a distinct 
supernumerary phalanx. 

This combination lends additional support to Boulenger’s deduc- 
tion, that the phalanx in question bears no definite relation to the 
platydactyle type. 


d. RANIDiB. 

Examined : — 

Ixalua schmardanus (juv.), 1 1 millim. 

Megalixalua madagaacarenaia, 32 millim. 

Rana arvalia (juv.), 27 millim. 

Rana maximus^ 90 millim. 

Rana iemyoraria^ adult, and 14 millim. (tail just gone). 

Rappia marmorata^ 27 millim. 

Rhacophorua eques^ 42 millim. 

We have already dwelt in sufficient detail (p. 500) upon the super- 
numerary phalanx in this family ; all stages are represented, from 
the completely ossified one (Peters and Boulenger, IL cc.) to that of a 
degraded syndesmosis (Rana temporaria, Plate XXV. fig. 16). 

Tlie syndesmoses of the remaining joints are, in the adults of all 
species examined by us, with the exception of Rana arvalia^ modified 
to form, more or less efficiently, the ligament and annulus apparatus 
of the Bylidee, R, arvalia would appear to be less conspicuously 
modified than the other members of this family, in that the ordinary 
syndesmosis is retained for both the terminal and penultimate joints. 
We have, however, only examined a young specimen. 


e. DiSCOGLOSSIDiE. 

Examined : — 

Alytea obatetrieana, 30 millim. 

Bomhinaior hombinua, 41 millim. 

Diacoglossua pictua^ 62 millim. 

In all three genera the phalanges are united, in both fore and hind 
limbs, by syndesmoses. Those of the terminal joints are in no 
way in excess of at least that of the penultimate one. 

These syndesmoses are (cf, fig. 11), for the most part, closely 
bound down to the faces of the apposed epiphysial cartilages. In 
the hind limb of Bombinuior there is a suggestion of a loss of direct 
connection between the two, with the development of a shallow 
articular cavity, while, in the proximal joint of the same, the syn- 
desmosis is in a loose and somewhat degenerate condition. These 
modifications are, however, exceedingly feeble and unimportant, and, 
making all due allowance for them, the Diseogloaaidae are seen to 
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Stand alone among Anura m the Ufe-long retention of the inter- 
phalangeal syndesmoses. 

/• Pelobatida. 

Examined : — 

Pelodytes punetatus, 39 millim. 

Xenophrya montkola^ 48*5 millim. 

In Xenophryn the syndesmoses are feebly represented. That of 
the terminal joint is complete and ventrally enlarged, but reduced 
and feebly ligamentous in its middle. The fibres of the latter por- 
tion (/., fig. 8) pass from the distal face of the penultimate phalanx 
obliquely upwards and forwards, to be inserted into the proximal 
face of the terminal one. It will be obvious that there is here an 
approximation towards the condition of the inter-articular ligament 
of the Runida and Hylida ; and this species is particularly interest- 
ing as showing that there is no leading modification undergone by 
the proximal syndesmoses for which a counterpart cannot be found 
in the terminal one. 

The syndesmoses of the proximal joints are annular and largely 
absorbed, exhibiting traces of the inter-articular ligament of the 
above-named families. 

Pelodytea^ the affinities of which with this family have been 
called into question S while most nearly Felobatoid, shows, with 
respect to its proximal syndesmoses, a tendency towards a condition 
intermediate between the Pehbatida and Discogloasidce ; for these, 
while more independant of the apposed surfaces of the phalanges 
^ than in the Discoglossidse, are still imperforate. 

B. AGLOSSA. 

Examined : — 

Pipa americana, adult d • 

Xenopus lavis, adult $ • 

The terminal joint of the hind limb was alone examined in each 
case. It was found to consist, in both ^nera, of a coarsely fibrous 
syndesmosis, showing no trace of special differentiation and most 
nearly suggestive of the condition seen in Pelodytes. 

0. URODELA. 

Examined 

Molge criatata, 135 millim. 

. AT. palmata (larvae), 25 millim. 

M. waltlii, 175 millim. 

Proteua anguinua^ 135 and 220 millim. 

Sakmandra atra, 130 millim. 

8, moculoaa, 140 millim. 

Sptlarpaafuacu^ 130 millim. 

In this Order the syndesmoses are throughout uniform in structure ; 
* (3C this veip. 125.. 
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and, except for a slight thickening of the distal one (most marked 
in Proteua), there is nothing demanding general consideration beyond 
that already ^ven (ante). 

Spelerpee is particularly instructive in the fact that while its 
digits terminate in well-marked and cup-shaped disks, its distal 
syndesmoses are normal and comparatively thin, and in no way in 
excess of the proximal ones (sry/, dg. 15). 

There are one or two matters concerning this Order, in respect to 
which our results are not in harmony with those r»f our predecessors. 
Hyrtl, in dealing (8. p. 70) with the pes of Salamandra maculom 
writes i ** Cartilago primae seriei, cum ilia secundae, fibrosis vinculis 
cohaeret, quod etiam de metatarsi primi cum cartilagine secundae 
seriei conjunctione valet. Omnes reliquae articiilationes normales.” 
The last statement we cannot confirm ; some of our sections show a 
slit in the syndesmosis in question, but that is, almost to a certainty, 
artificial. Leydig, in his short description of our supernumerary 
phalanx (his Zwischengelenkknorpel ^*)» writes (14. p. 160): — 

Endlich sei an dieser Stelle bemerkt, dass auch bei Salamandra in 
der bindegewebigen Substanz der Sehnen des Zehenbeugers langges- 
treckte Nester von Knorpelzellen Torhanden sind, wie solches von 
ungeschwanzten Batrachiern seit langem bekanut ist.” Our speci- 
mens show nothing of the kind, and the syndesmoses are, in them, 
throughout, uniform and simple. The figure which Leydig publishes 
(/. c. pi. xi. fig. 26) in illustration of this statement greatly excited 
our curiosity — for, did it hold good, it would follow that S. atra 
would be, in respect to its joints, in advance of the Diecoglossidte. 
The fig. more nearly recalls the condition of the parts in a Hylid ; 
and if it delineates that which it purports to do, it must be either a 
bad drawing of a crushed or ill-preserved specimen or that of an 
abnormal one. 


Peters undoubtedly regarded the supernumerary phalanx as a 
correlation of the platydactyle condition. He did not actually 
state this, but it is to be inferred from his classification. Boulenger 
shows that his (Peters’s) Polypedatinre was an unnatural group and 
(2. p. 205) that '^Caseina, though oxydactyle, and therefore placed by 
Peters in his llanince, has the additional phalanx.” This investigator’s 
demonstration that (/. c.) all the species of his genus Rana “ have the 
normal phalanges, irrespective of the presence or absence or size of 
the digital expansions,’* goes far towards disproving a supposed con- 
nection between the supernumerary phalanx and the expanded digit. 
Our own researches reveal the presence of a fully developed 8Uf)er- 
numerary phalanx in families other than the Ranidcey and they fully 
bear out Boulenger’s deduction ; while the discovery that the syndes- 
mosis does not become converted into a true plialanx in the platy- 
dactyle Hylodee^ Notoirema^ and Dendrobatee^ amounts to a sub- 
stantiation of the same. 

The condition of the parts in Speleipee is especially interesting in 
both its morphological and physiological aspects. I'he expansions 
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of the digits in this animal arc more markedly sucker-like than are 
those of other Amphibians. Each terminates in a well-differentiated 
cup-shapcd extremity ; but notwithstanding this, tliere is, as before 
said, no supeinurnerary phalanx. Looked at at first sight, each of 
the afore-iiarned expansions, with its circular contour, would appear 
to difibr from that of the typically platydaetyle Anura in being 
uniformly developed around the free border of the phalanx. When 
examined in section such is seen not to be the case (Plate XXV. fig. 1 ft), 
for the disk, while truly circular and sucker-like, differs in no impor- 
tant relationship from that of the Anura. Spehrpes is a crawling 
animal, inhabiting the walls and recesses of a ea\e, while the Anura in 
question are saltatorial and arboreal. We have shown (p. 41)/) reason 
for believing the superiiuinerary phalanx of the latter to be functional 
in receiving a direct thrust in saltation, and the discovery of the 
absence of that structure in Spelerpes is as welcome as it is intelligible, 
on this view. 

Attention has been drawn (p. 503) to the degraded condition of 
the syndesmodial pads in Rnna temporaria (fig. Ui), and such is 
especially the case with that re}»resentiiig the supernumerary jihalanx. 
The same exceeds the more proximal ones in thickness and bulk, 
despite its degenerate condition ; and it might therefore appear to 
represent a degraded vestige of the fully lorined supernumerary 
phalanx, rather than of the simple syndesmosis. The facts 
of development do not support this idea, for the terminal pad in 
this species is, to begin with, a true syndesmosis (indistinguishable 
from that of the lower forms) which, in its subsequent tran^lonnation, 
exhibits no sign of a ])halanx-like stage. 

The condition of the parts in the Disvaplossithe substantiates, 
more forcibly than anything hitherto rt corded for them, their lowly 
affinities \ They are, in respeet to all structures >et investigated 
which are of service in unravelling their pedigree, by far the least 
modified of living Anura. The unmodified condition of the syndes- 
moses, which, in thorn, persists for life, is, among the higher forms 
examined, most nearly realized in Fsmidophrpne bibronii and Rana 
arvalls. 


V. GENERAL CONSIDERATIONS. 

The observations herein recorded have an important bearing on 
questions of general morphology of parts of the appendicular skeleton. 
On reviewing the literature of the subject, it is impossible to avoid 
the conclusion that while, of late, too much importance has been 
attached to sundry gristly fragments in their siqiposed relationships 
to variation in structure and to the delusive “ archipterygium,’* there 
has been a lamentable neglect of the study of those leading facts of 
development, by which these would-be relationships must, in the end, 
stand or fall. 

A new interest has been recently awakened in the question by the 
discoveries of Leboucq (12) and Baur and Gadow (1). The former 

* Cf, this vol. p. 178. 
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shows that the phalanges of the fcetal Cetacean manus exceed in 
number those of the adult ^ ; while the latter record the appearance 
of a supernumerary phalanx in that of the Sirenia. All subsequent 
investigation has coiifirined Leboucq’s observation, but it is at 
present uncertain how far the process of abbreviation may be the 
result of absorption or of eonereseence. It is most interesting to 
recall, in view of this, (xotte’s observations upon the limbs of 
Molge (his Triton). He sliows (.5. p. 12) : — “ Es wurde sehon her- 
vorgehoben, dass diese Endf)halangen, namentlich an den Larven von 
T, cristatus, durch ihre Lange auffallen ; anfangs iibertreffen sie 
darin niclit selten die aiidern Glieder dessclben Fingers, IVIetacarpus 
und Fhalangen ziisamrnengenommcn. In der spateren Somrnerzeit 
wachsen sie weniger schnell, sogar langsamer alsdie anderen Glieder, 
Ijchalten aber ein lang und spitz ausgezogcnes Elide, welches auch 
der ganzeu Fingerspitze die gleiche Form verleiht. Sie erhalten aucli 
wie die ul)iii:en langen Knnrpel cine tiussere Knochenhiille, welclie 
aber den dickeren proxirnalen Teil des Gliedes nicht liberschreitet, 
so dass die grbssere lialfte des Knorjielfndens daraus frei hervor- 
hiingt.” He further sliows that these filamentous terminal pha- 
langes become abbreviated by atrophy (? absorjition) **. Leboucq, 
conirnenting on tliisS, writes (13. p. 333) : “ diese Atigabcn glaubc ich 
nut den von inir bei (./etaceeu nachgewicsenen Tliatsachen paral- 
lelisieren zu diirfcn”; Imt all subsequent observation does not 
fully bear this out, for Knkenthal has more recently shown (10, 
p. 039) that adjacent proximal segments may coalesce®. These 
imj)ortant observations indicate, when viewed in conjunction with 
our own, a general shufliing (if the comparison may be admitted) 
among the terminal phalanges and their interest increases when it 
is said that Peters records (16. p. (») a reduction in number, by 
concrescence, of the [ihalanges in the Chelonian Pelomedusa. 

Significant as are the above-cited discoveries, they do not help us 
towards an undei standing of i\\\} immary origin of the supernumerary 
phalanges themsehes. They deal only with metamorphoses nud 
not with original development. 

It is well known that while, in the OdontoceteSy the phalanges 
bear terminal epiphyses which articidate by means of imperfect 
sMioviul joints, in the Whalebone AVhales they are less differentiated 
and united bv fibrous tracts *. The only serious attempt yet made 
to grapple with the question of primary origin of thcvse jiarts is that 
of Ryder (17); he eoneludes (p. lOl.")) “ that it has been through 
a Seal-like ancestry, with prolonged integuments to the manus, in 
wliich the nails were not terminal hut dorsal, beyond which the 
uuguril phalanges were extended as bars of cartilage, which gave 

^ Max Wober has denied this (19) on examination of (dohiitrcphalus , but 
Kukeiithal lias sbowu more recently (10. p, 613), upon examination ol' more 
extensive material, that he was ux error. 

^ Mr. Hoiilenger infonns us that he has observed a similar phenomenon 
in certain other Amjihibia. 

JIisj discovery that a similar fusion may go on between elements of the 
carpus not hitherto recognized is no lel^» striking than Leboucq’s. 

■* Cy*. blower, 4. p. 273. 
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rise, by transverse segtnentation and subsequent ossilication, to extra 
ternihml distal segments as found in existing Cetacea.’* Ilis chief 
ground for this belief is the assertion that (p. 1014) in Glohio- 
cephalus, while the metacarpal elements and first three or four 
phalangeal segments of the second and third digits ossify simul- 
taneously, the four to six extra distal sognients os>ify in succession 
towards the distal periphery, the terminal elements of the digits 
being the last in wdneh ossific centres appear.’* It must suffice to 
state here that all recent advance is op})oscd to this extravagant 
hypothesis, and that it finds no support in fact (r/, Leboiicq and 
Kukenthal). Baur, in criticising Lehoue(|’s deduetJon (12. }>. 208) 
that ‘‘la main des cctaces a conserve (les camel eres tout a fait 
primitifs, et ne pent etre derivoe par adaptation de celle d’aucun 
mammifore actuel,” naively remarks (l.p. 41K1): “ wenn also die 
Embryonen verschiedener Cetacecn rnelir Phalangen besitzen als 
das erwachsene Tier, so Ixnxeist dies nur, dass die niichsten Ahiien 
der Cetaceen, vjelche aher schon wnhre Cetuceen wnren, mehr 
Phalangen besessen iiahen.” Heic is, in other woids, the refrain of 
our own contention, and we icgard Lehoucq’s retort (13. p. 5341 
that it “ versetztc einfach die Frage, ohne dieselbc zii losen ” as basecl 
on a misinterpretation of its meaning’. 

Supernumerary phalanges have been su[)posed to represent tlie 
products of subdivision, on elongation, of shorter predecessor.'', and 
this conceived mode of origin would find a close ]>a?allel in the j)aire(i 
ossification, under lateral expansion, of the supra-oeeipital and inter- 
parietal in the Cetacea themselves if not in the occasional replace- 
ment of greatly exjxmdcd Imnes in Wormian elements. Dixey, 
describing the ossifitatiou of the termimd phalanges in the iMatmnalia, 
furnishes some reason for believing that (3. p, (1,1) “the distal 
extremity of the ungual phalanx eorre‘« ponds morphologically with 
the centre of the diajihysis in other long bones;’* and this deduction 
might conceivably lend support to the above-named sn]»position. 
We are not of this o})inion. We hold such dift'erenees as exist 
between the terndiial and penultimate phalanges to he puiely 
adaptive. 

Our researches record, for the first tim^, the initial stages in the 
actual j)rimury development of a superiiumerajy phalanx, and it is 
deserving of note that the most complete diiVerentiation undergone 
by such is realized in the animals with which we deal. That it 
arises as an intercalary structure and is a direct derivative of the 
syndesmosis, is irrefutable. In seeking to apply these facts to the 
(Jctacea, wc quite agree that the “ Hypeiyhalangie*^ is “an adaptive 
phalanx-like segmentation” (Kukenthal, 10. p. 041); hut we 
would be inclined to substitute for the words “ of an elongated 
cartilaginous ray borne upon the third phalanx” — of a blastema 
productive of both phalanges and inter-phalanges, and that argument 
from analogy to the only known facts of development would lead us 

^ A knowledge of the early condition of the digits in JHatmmfa is much to 
bo desired, for speeiincns in my teaching collection and one in tlio Museum of 
JNatural History show conspicuous traces of a fourth bony phalanx. — G. B. II. 
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to regard the supernumerary elements as primarily intercalary, and iu 
all probability derivative of the inter-phalanges (^inter-articular 
syndesmoses — tlie “ Zwischeiisclieibene ” of llenkc and Reyher, b). 
We accordingly accept, so far as it might bear upon ])rimary differ- 
entiation of the parts, Leboucq’s decLiration (13, p, r>3l2) that 
“ alle Phalangen | in the Cetacea] wie gross ihre Zahl sein nidge, 
denselben morphologischen Wert liaben.*^ 


The condition of (he limbs in the living Sirenia referred to (ante^ 
p. 507) suggests that the numerical increase of the phalanges may 
have been associated with the loss of the ungues, and it is interesting 
to reflect here that elongation by rcyaJar segmentation of the 
cartilaginous rays of the paired fins of the llatoidci would, as com- 
pared with those of (he Selac/iii, appear to ha\e been somewhat 
similarly associated with the siip]>iesMon of the horny fin-rays. The 
condition <»f tin* parts in Squattna and would seem to be 

transitional in this reaped. We put tins forvxard a mere sug- 
gestion, deduced hy argument from <=:trnctiira! analogy. 

It would he exceedingh iu'-ductive, in the light ol the pri*ceding, 
to ascertain if th(‘ SNude.MnO'is-like pads of the toothed whales jia-'S 
through a synovial stage during development, llimke and Keyher's 
observations alreadv cited (p. .**02; sliow that in their ‘ Zvviseheiisehei- 
lien’ we have to deal with a derisatue of (he syndesmosis. Our atten- 
tion was eaily arrest<‘d liv the gmieial similarity between the }»ro\imal 
s\ ndesinoses in the llvlids and Haiiids and the knee-joint in (ho 
higher Vertelnata. (annpavi'on ol (he }mrts in tiie latter with those 
ot the former as represented hy Xototmiui (p. 502) leveals a stiiking 
uniformity hetween the two ; and, should it he found that the semi- 
lunar cartilages are, with their ligamtmts, ditfonmtiation^ of a 
syndesmosis, a complete reconsideration of the uiorjihological value 
of the former will he imperative. We have examined some 
Mammalian (nnbrvus in lespect to this, but we witidiold, for the 
ju’cseut, further emmment thereon. It is pertinent to recall here 
Parker’s assertion (15. p. 487) that in Avt^s (uipteryx) the rudiment 
of the mesotarsai .semilunar pad bears in its eeiiliv ‘‘ a rounded 
nodule of bynliue cartilage," which lie takes to he the represen- 
tative of the centrale tarsi, an element not hitherto recognized in 
birds.” 


VI. CONCLUSIONS. 

1 . That the sujiernumerary phalanx of the Anura is a true phalanx, 
and, at the same time, structurally identical with the intcr-pliahingcal 
syndesmosis of these and the other Amphibia, all transitions be- 
tw^een the two being represented in adults of the living forms. 

2. That the syndesmoses and phalanges are differentiations of a 
common blastema. 

3. That the supernumerary phalanx of the Anura is probably 

Proc. Zool. Soc.— 1888. No. XXXV. 35 
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functional as an accessory to saltation, receiving the direct thrust 
under the weight of the falling body ; and that the structural vari- 
ations met with throughout the Amphibia are in complete harmony 
with this view. 

4. Tliat the Biscoglnssidfe are exceptional among the Anura, in 
the retention for life of the unditt’erentiated inter-arlicular syndes- 
moses ; and that herein is afforded additional proof of their lowly 
affinities. 

r>. That the facts of development herein recorded indicate a 
possible intercalary origin, from inter-articular syndesmoses, for 
sii])ernumerarv ]>halanges in general. 

(). That the numerical increase of the phalanges in the Cetacea 
may have been associated with the loss of the uiigu(‘s, in a manner 
similar to that in which el()ngati(»n, hy regular si'gmentation, of 
the cartilaginous rays in the paiied (ins of tlie llatoidei would appear 
to luue hien connected with the disappearance of horny fin-rays. 

7. Tiiat, in view o( the faets of strnetural identity between the 
modified syndesmoses of ceitain Annra and the apjiaratns of the 
knee-joint of the higher Vertehiata, a reconsideration of the mor[»ho- 
logical value of the latter is demanded. 
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VIII. EXPLANATION OP TilK PLATES. 

1 hi* li:;iir.*s are !y ib.iun Iroiii tra(*iiiirs <»1 j>hot()j;rra[)li‘' made lor 

b> Mr It. Lh'jpiiiau, ami to lum our thn,k*«aie dui* tortile can* bestowed u])un 
t heir product lou 

All tho represent di^uts ot the luiul toot Lules.s other\M*se stated, 

the} rejireseiit luediuii longitudinal ^ectiouh, as seen uniler a low power, 

Plati: \X1 V. 

Fig. 1. Nf/ta arhuna, late tailjiole. 

2 ]ihiir(>i>horufi adult. 

d. 11 tilo jn ijc( nt U , adult 

4. /////u CiPi'Hlea^ not full} grown. 

hototn'ma Hni, adult , penultiinato joint, ti> show its ligament 

♦iml aiiimluh appaEU u«« 

G The same , later.d seetioii, 

7. The .same aiiim.il , to show di.stal joint . 

8. Xcnophrqf^ 7tu>/Ui^ ot<i, adult. 

Pn\Ti X\V. 

Fig. h. l/q/a ur//<'r<«, tadpole , to 4u)w the primary ditb A'litiatioii of the parts 
of the digit.il skelt'toii Zeiss J>, ( )e. 2. 

10. liittia /f mjjiO'dna, larva, to show syudesiuosis of terminal joint.. Zoiss 
J), Oe. 2 

1 I iiihii)>ui itof hunthiuK^^t, ailuU. 

12. u/u/zoa/o*-, s}ndehinosis ol tennina) }>hiilan\. Zeiss 0, Oe. 2. 

Id. Jl^/a p< tofui, i'AuXi 

H. Portion ol liie .'JU]a'‘i iiuiiiorary phalanx in the bunie, more higlily mag* 
nifiod. Zeiss P. Oe. i». 

15. Spelt’ rpt s ./ //.V 7/.s‘, ad ul t. 

16. liana temporaria^ adult. 

lirjWtncc Ta tiers. 

on. Annnhis. cp. Cartilage corpusele. /. Inter-artieul.ir ligament, ic. La- 
cuna. Nueleus. p.p. henultnnale jihnbinx. p.s. Supeinurnerary phalanx. 
p.t. Terminal jiliahuix. ^h. Fibrous luim of digital skeleton. Syndesmosis 
of terminal joint, sp”. Syndesmosis of penullinuito joint, t. Extensor tendon. 
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1. INTRODUCTION. 

fl.M. Surve}iiig-ve^sel ‘Egeiia’ left Batavia early on the morning 
of the 27tli September, 1887, to carry a line of deep soundings acroiss 
the Indian Ocean to Mauiitius and to visit Christmas Island on the 
way. 

In January of the same year a short visit had been paid to the 
island by H.M. Surveying-vessel ‘ Ilying-Fish,’ The collections 
which were made on that occasion exhibited a remarkable degree of 
peculiarity in the animal inhabitants' and shov\ed that a longer visit 
to the island would piobably yield some interesting results. 

1 \^as appointed bv the Lords ol the Admiralty to join the ‘ Egeria * 
as naturalist dunng this part of her cruise, and went out from England 
to Colombo, Allure 1 found tl»at she had already arrived. 

On the way to Batavia we crossed the Bay of Bengal and passed 
along the Straits of Malacca to Singnpoie, and thence through the 
narrow channel between Banca and Sumatra to Batavia. 

Lea\ing Batavia we entered the Straits of Sunda. To the east 
the Javan hills sloped steeply to the sea, .scored with many valhws 
and ridges, and the rich red \olcanic earth brightly variegated witli 
green crops. At their feet was the town of Anjer and the line of 
coast which suffered so terribly from the ex})losion of Krakatao in 
1888, while above tlie first of the great conical mountains of Java 
now and then loomed out from the clouds. To the westward and 
more distant a high volcanic peak on Sumatra rose above the nearer 
islands, and later in the day Krakatoa itself was seen, a simple 
conical mass with a white cloud drifting away from the top, appearing 
and disappearing at intervals. 

The next day we had left the smooth, shallow, green seas through 
which wc had passed ever since rounding Acheen Head at tiie N.W. 
end of Sumatra and were bouncing about iu deep blue water as the 
‘ Egeria * steamed slowly south against the wind. That day a sound- 
ing was made and bottom reached at 1400 odd fathoms. 

At daylight on Friday, September 30th, Christmas Island was in 
sight. In the distance it appeared as a long dark strip against the 
sky with the sides rising moderately steeply, a shallow saddle in the 

^ A Report on the collections made on that occasion, including Oaptai 
MacleaFs Itoport, appeared in the Proceedings of this Society for 1887 (p. 607 
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middle, and two low rounded elevations, the highest part near the 
western end. On nearer approach the whole island was seen to be 
uniformly covered with bush, except where a line of inland cliffs 
showed a bare grey face in places. 


IT. PHYSICAL FEATURES. 

The general physical features of the island are treated of in Captain 
Aldricb’s Report' and in a paper by Captain Wharton, 11. N., read 
before the Royal Gengra})hical Society in June, IHHS, I may lierc 
recapitulate some oftlie more imj)ortnnt details. 

(Muistmas Island, as will be seen by the map exhibited (Plate 
XXVI,), is of an irregularly tpiadiilateral sha[)e, the angles being 
produced into more or less ])rojecting promontories which point 
roughly to N.N.E., S.S.E., W.S.W., and X.W. The western side 
is mueh Ihe shortest, the other sides being of nearly equal length. 
The northern shore forms a long sweeping curve froju N.W. Point 
on the west to Rocky Point on the east. Just to the v\est of Rocky 
Point there is a <tnall sheltend bav, called Flying- Fish Cove,” in 
W'hich the ‘Egeria’ remained, made fast to the bottom and to a tree 
oil shoie, until she made the tour of the island previous to her 
defiarture. 

The greatest length measured fiom Steep Point on the east side 
to E^eria Point on (he wc^t is about 12 statute miles, or half the 
length of the Isle of Might. The i‘-land rises from deep sea; 
soundings of o\er 10(M) fathoms were obtained at five poiirts round 
it, all vvitlun four miles of shore. 

The inland is proved to he of volcanic origin by the presence of 
stones, found at the foot of a cliff in Flving-Fisli Ckive, pronounced 
by Mr. John Murray to he “compact olivine basalt, and of a bed of 
altered stones near the summit”"'. No volcanic rock was, however, 
found i?i ftitu. Over every part of the island visited, except on the 
patcli of small volcanic stones near the top, the surface rock is a 
hard limestone. This forms the summit, 1 H)5 feet above the sea, 
and covers the sides, broadening out at successive elevations into 
terraces which rise one above another engirdling the island. These 
terraces have level tops and end to seaward in a rougii steep descent, 
which in some places amounts to a cliff. The rock is traversed by 
innumerable broad and deep fissures, whicli run in all directions, 
isolating tall piiiiiacles, which may reach 12 or 20 feet in lieight. The 
surface is grey and weathered into minute irregular hollows and 
sharp projecting points and ridges. 

On the way up to the summit from the landing-place, near the 
western end of the northern bay, three terraces are met with ; tlie 
first is nearly a quarter of a mile from the shore and terminates in a 
vertical cliff about 85 feet high, the upper ones in steep slopes of 
less elevation. 

' Report on Christinas Island (Indian Ocean), H.M.S. ‘ Egeria/ 1887. 

* See Report on Christmas Island, pp. 14-15. 
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I believe that these terraces, though iu a general way continuous 
round the island, except at the headlands, do not correspond at 
different places terrace for terrace. 

It was not easy to settle this question, as the slopes were all covered 
with trees, and travelling over the sides of the island was most 
difficult. , , 

I once, however, had a good opportunity of forming an opinion 
on the matter, on an occasion I shall long remember. I had started 
about sunrise from the ship in PIying-Fi»l» (’ove to go to the western 
landing. It was a deliciously fresh morning, and as wo sped along 
over the blue w>der a sehool of porpoises came plunging alongside 
of ns, while overliead a flock of Frigate-birds Gannets, and lloobies 
kept us com]>any, the last often flying so near that the men hit 
at them with boathooks. As the sun rose over the island the light 
struck obliquely along tlie northern side, ligliting up the trees on 
the terraces while the steep slojn s were still in sliadow. I then saw 
that the lines of shadow, though in the main lioiizontal, fiequeutly 
broke up ami joined witli one anotl»er, showing, as I believe, tliat the 
individual terraces are not continuous at the same level on the sides 
of the island. 

At the headlands the higher pari of the island generally ti rrniiuites 
in a slieer cliff, from the foot of whieh a gradual slope evteiids to the 
sea. This inland cliff and the slope below it are repeated a^zain and 
again in the contouis of the projecting headlands as they are seen 
looking along the shore. The low foot of rc'ck e\tends almost ail 
round the island and entlsin a shoie-clitf, which varies in height from 
15 to nearly (iO feet. It has an abrupt vertical face and l■^ much 
underworn by the waves and traversed by fissures which penetrate 
far into the rock and in some places give rise to blowholes trom which 
columns of spray shoot up at intervals from among the green bushes 
which cover the surface. 

This sliore-cliff is obviously made of coral, hut the structure has 
begun to he obliterated by the deposit of lime in the interstices. 
This was most clearly seen in one place where some large oval boulders 
of coral, one of wliich measured 7 ft. 3 in. in transverse circum- 
ference, had been tossed up to the top of the shore-cliff (here about 
15 feet from the mean sen-level) and had worn out hollow^s iu the 
rock. The contrast between the eleaily defined slructure of the 
boulders and the jiartly obliterated ehuraeters of the coral which 
formed the cliffs shows that the change is iiere in progress which 
has converted the reefs ot the upper terraces into a compact hard 
.rock in which very little sign of their origin is visible. 

In rnam places deep water extends up to the cliffs. At the western 
landing-place and at Flying- Fish Cove was a beacli of rolled Irngments 
and shells, then a narrow flat strip of dead coral strewn with lumps 
carried by the waves, beyond tliis a narrow line of growing coral- 
reef sloping down rapidly to deep water, on which as we approached 
the shore the beds of living coral could be seen, separated by tracts 
of white sand. 



1888.] 


HISTORY OF CHRISTMAS ISLAND. 


515 


III. GEOLOGICAL HISTORY. 

The geological history of the island appears to be as follows ; — 
The summit of the submarine volcanic mass has been slowly elevated 
above the sea to a height of nearly 1200 feet, and as it passed through 
the zone of lime-forming organisms in slnillow water these have in- 
vested it ^\ith a cap of llme^^tone. The upheaval has been arrested 
at intervals and allowed the formation of reefs which have since been 
elevated and form the terraces at the sides. At the projecting head- 
land, where the chief stress of the ocean-currents fell, the reefs have 
grc>v\n less than in tlie intervals hetween th(‘m ; and sinee their ele- 
vation tlie action of the waves has hten greatest at these points; 
hence wc find that at the headlands the terraced slopes are replaced 
hy a single abrupt descent. At the head of Flying-Fish Cove, how- 
ever, tlicre is a single high cldf rejdacing th(‘ terraces, though it is 
protected hy a spur sent down on either side, which end in Rocky 
Point to the east and Smith’s Point on the west. This is, perhaps, 
due to tlie conformation of the volcanic basis which underlies the 
limestone. 

Captain Wharton points out {op. cit,) that the raised reefs forming 
the summit of Christmas Island are the higliest that are known in 
the woild. 

I have already said that the island is covered with dense bush. It 
extends often troin the edge of the shore-ehif, wdiere the branches 
reach out over the sea, to tlie summit, lleuce, it is impossible to 
obtain any general \iew' over the iHlaiid, e\en from the top, and several 
interesting points as to iis inland coiitorination remain at present 
undi’cided. 

There was no sign of standing water or of stream-beds. All the 
rain that falls, and from the tresh greenness of the vegetation there 
is evidently an abundant rainfall, soaks at cnee into the jiorons 
liinestoue-rock and finds its way to the sea below the surface. There 
is, however, a patch of lounded pebbles near the summit which are 
described hy Air. Muirav as "‘very much altered volcanic stones, many 
of tliem coated on tlie ontsnle by peroxide of manganese they 
have no eaith about them and cover an ill-defined o\al area about 
yards in length, and 10 vards in width, the long axis in the 
direction of the gentle slojie of the surface at this part. It is 
covered with a bed of tall ferns (Nephrolcpis acuta). It occuiTedto 
me that after heavy rains there may be a spring at the upper part 
of this area, the watei reaehiiig the surface here but sinking in again 
beyond it. 


IV. VEGETATION. 

The shores are fringed with widely -spread littoral plants: — Hibiscus 
ttleaceusy with its beautiful crimson-edged yellow flowers ; Tourne- 
fortia argentea^ a large silvery-green shrub with racemes of closely 
crowded small white flowers; while on the shore-cliff grew Scfivola 
kcenigii in bright green rhododendron-like masses, with white flowers, 
the f avourite haunt of a brown and white Butterfly, Vadebra mac/ ear 
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which is peculiar to the island. Almost impenetrable thickets of 
a species of screw-pine grow on the shore-cliff in many places, and 
beds of another species with long arching leaves, more than six feet 
in length, often occur in the higher part. 

Within the line of shore-plants the high bush begins and extends 
to the summit. Many of the trees are of great size, frequently, I 
believe, attaining 200 feet in height. Several of them send out 
buttresses at the base, which often stretch far out from the tree along 
the ground. This uas particularly noticed in one of the tallesf trees, 
which always went by the name of ‘'the buttress-tree.” We only 
found it in fruit and young bud, hut Prof. Oliver tells me that it 
belongs to the Order Myrtaceae, and is a species pecidiar to the 
island. Another Myrtaceous tree, Barrinytonia raceniosa, was con- 
spicuous with its beautiful hanging racemes of white flowers. Ery- 
thrina Mica, a Leguminous tree with tine clusters of large crimson 
flowers, also occurred, and a lUibiaceous shrub, Ramlia densiflora, 
with small whitish fragrant flowers, was common. Many kinds of 
ef)iphytal and climbing j)lants were abundant, among which a Jicw 
species of Iloya (tlie wax-flower of grcenhou^es) was one of the most 
conspicuous, festooning the trees iind rocks with its shining fleshy 
leaves and hanging umbels of crimson and pink flowers, and its 
tough though slender stems formed one of the commonest obstacles 
to our progress through the bush. 

The great Birds* Nest Fern (Asplenium 7ii(/us), with its fine crowui 
of long arching fronds, was one of the greatest ornaments of the 
woods, growing on a fallen tree or high aloft on a branch. 

Altogether some 50 species of flowering plants w^ere oi)tained. 
These liave been examined at Kew, and several apj)ear to belong to 
new species. Sixteen kinds of ferns were collected, and two of tliem, 
an Acrostichum and an Asphnium, are j)eciiliar to the island. 

In concluding this brief account of the })lants of (Tiristmas Island, 

I may mention a minute rnyxomycetous fungus which was growing 
on a damp log. MTien I brought it home and showed it to my 
father, he pronounced it to be Dictydiim ccrnuutn, a sjiecinien of 
which, as it happened, he had obtained two days before in a wood 
near London, a remarkable instance of the wide range of these minute 
spored organisms. 


V. MAMMALS. 

Pteropus NATALIS, Thomas, P. Z. S. 1887, p. 51 1, pi. xli. 

Specimens of this fruit-eating Bat were obtained during the visit 
6f the ‘ Flying-Fish,’ and so named by Mr, Oldfield Thomas, who 
found it to he a new species, most closely allied to one from Lonibock. 
There was a tree in Flying-Fish ("ove where they used to hang up 
during tlie day, but some were often seen flying over the tree-tops 
in bright suidight, and then they appeared of a rich brown colour, 
owing to the semitransparency of the wings. 

A small insectivorous Bat also exists on the island (seen by Dr. 
Dunlop, E.N., and myself), but no specimens were obtained. 
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Crocidura fuliginosa, var. trtchura, Dobs.^ 

This small Shrew-Mouse was very abundant in the woods, and 
their short shrill squeak was often heard all round as one stood quiet 
among the trees. I caught two in a pitfall at the top of the island, 
and another near the shore in a traj). 

Mus MACLKARi, Thomas. 

This Hat abounds all over the island. From dusk till daylight 
they swarmed about the tents on shore, and Cajitain Aldrich, who, 
with his party, sp<mt a night on the high part of the island, found 
them equally abundant there. They generally keej) to the ground, 
but are able to climb trees. 

In the month of one of those that 1 shot I found a small green 
fruit held between the teeth. 

Mus NATiviTVTis, Tliomas. 

This second kind of Hat was rather less abundant, and I only 
obtained two specimens. These were shot on the shore among the 
others, which they seemed to resemble in habits. 

VI. BIRDS. 

Only seven kinds of land- birds were found on the island. The 
seventh was added to the list on the fifth day of our visit, and the 
remaining live days brought no new ones ; hence it seems likely that 
there are not many 8{)eeies remaining to be discovered. 

All these seven species are peculiar to the island, though some 
apjiroach their allies m tlic archipelago very closely. 

Meutla erv thro pleura. 

Turdus eri/thropleurus, Sharpe, P. Z. S. 1887, p. 515. 

This bird was common all through the bush. As one was exa- 
mining rotten wood for Beetles, &c., they would often come close 
and watch our oj)erations with a bright curious eye, and Captain 
Aldrich has described how one picked a grub from within a foot of 
his hand. It is a handsome bird, with fine ruddy flanks and brown 
back. The male has an ashy grey breast and a bright yellow bill. 

I heard nothing that could be called a song. They often give a 
shrill sibilant note as they fly off, which may he followed by a chuck- 
chuck-chuck^ and they often repeat a short chicle six or seven times, 
quickening at the finish. 

An old nest was found built in the angle of a number of ascending 
branches of a saj>hng. It is made of decayed wood and leaf-mould, 
caked together into a tenacious mass, covered on the outside with a 
beautiful greeu moss-like Ilepdtica, which is common on the tree- 
trunks, and lined with the black hair-like palm-fibres made use of 
by the Zosterops for the same purposes. 

^ The mammalfl are described in Mr. Thomas’s paper, infrh, p. 532. 
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Unfortunately no birds in young plumage were obtained, though 
one with a mottled breast was seen. 

A partially immature female of this bird was obtained during the 
visit of the ‘ Flying-Fish ’ to the island, and described in the Report 
on that collection by Mr. Sharped We obtained adult birds of both 
sexes, and from these it is evident that the species rnuftt be referred 
to the genus Merula, 

The closest ally of tlie Christinas-Islaiid Thrush is not very easy 
to determine. Merula javanensis is the nearest species geogra- 
phically, but its uniform dark brown bead and breaNt are very dif- 
ferent from the white chin, grey breast, and crown uniform with tlie 
“ashy olive brown” iiack of our biid. ili. chrysolaus from China, 
which in winter is said to range as far south as Luzon (the 
most northerly ot the Philippines) — seems to be more closely allied, 
but the male of tlii> species has a black throat. The bird that most 
closely resembles it is M. vitiensis, from the Fiji Islands, which, 
indec<l, only ditfers in having the white below tlie head limited to 
the chin, not extending as lar as the breast. 

No member of this group of Thrushes has been hitherto found in 
the Austro- Malay region or in Austialia. 

ZoSTEllOFS NATALIS, Sp. 11. (PlatC XXVII.) 

Supra otivaceo-viridis, ad rostri basin jlavescens ; tergo vix 
fuscescenliore ; ttunnlo eu cum-ocalnri conspicuo ; loris niyrican- 
tlbns^ supra palUdlore Ihnbntis ; reyiune piirotiva cuiercscente ; 
subius afbe.scetus, latenbus fuscescenfibus ; sabniudalibus dilute 
sulphurds; rostro niyro ad mandibuU uiferions bairn plarnbeo ; 
pedibus plumheis. 

Bill black, except tlie base of the lower mandible, wliieli is slate; 
Clown and nape yellow-olive, yellowi r towmds the bill ; eye-rnig 
distinct, intenupted at the anterior eanthus by the lore ; lure black, 
the black tcatlier.'^ being continued below the eye-ring as lar as the 
middle oi the pu})il. A shoit pale yellow band extends along tlie 
upper edge of the lores from the bill to the eye-iing ; ear-coverts 
grey, shading into black in front, and into the green nape behind ; 
mantle a slightly browner shade of olive than the crown, passing 
into the rather } ellower rump and upper tail-cuverts ; throat and 
middle line of under surface white, shading into pale buff at the 
Sides of the clie&t, pale cinnainoii-brown on the flanks ; legs slate ; 
lower tail-coverts pale yellow ; tail brown above, yellowish olive on 
tjie outer edgts (jf the rectrices, pale brown below ; wings above, 
upper coverts, and outer borders of the quills, excejit the first, olive- 
green ; the rest of the quills dark brown ; shafts black, the inner 
ones brown. Below : lower wing-coverts white, tinged with green ; 
quills brown, with a pale inner border ; shafts white ; edge of wing 
dark brown, nearly black. The feathers on tlie upper and lower 
surfaces ol' the body are dark slaty grey at the base. 

^ P. Z. S. 1887, p. 507. “Report on Ojllections made by H.M.8. ‘Flying- 
Fish ’ at Christmas Island.’’ 
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The plumage of a young bird is similar to that of the adult. 

Length of bill (from the front of the crown) . . 11*5 mm. 

Base of bill to tip of tail 4 t in. 

Tail IZ in. 

Wing 2^ in. 


This Zosterops is, I suppose, the coniinonest bird on the island. 
The first note 1 heard on penetrating through the line of Hibiscus 
trees into the higher Inish at Plvmg-Fish (vove was a sliort chirping 
proceeding from a ]nirty of them busy among the leaves and twigs 
above rny head. I soon held one in my hand, and saw by the 
white ring round the eyo that it was a species of 1 never 

heard any other note than this. The parties of tiieni included 
young birds at the tiii'O of our vi>it, so perhaps it was the silent 
time with them, as some speeies liave (piite a melodious song. Two 
of their nests were lound sup)>orted on the sides by horizontal 
branches, to which they were attached by vegetable fibres and the 
strong yellow weh ol a large Spider wdiich is common in the bush. 
The> are built of fibres and leaf-skeletons, fastened together with 
the same yellow' mateiial and with the white web of anotlnr kind ot 
Spider, and liiud with the hluek haii-like fringes ol the leat-aheaths 
of a palm {Didifmosperma porp/tyr<)carpa)\ 

The bird is ulue -green above, with grey ear-eo\eils, and white 
below, the Hanks being {lale eiimamon. 

The genus Zosterops contains over 90 kimwii species, and almost 
e\ery year adds new oiio to the list. Thc'C aie distiibuted over a 
wide area, lioni Senegal and the Bight of Benin on the we>t to the 
Fiiendl} islands on the east, and from North China to New Zea- 
land, Victoria, and Western Amtraha. A large iiumher of the 
islands between the^e limits have their jjeeiiliar speeie>, the Malay 
Archipelago being riidic-t, while the coiitinent.d areas, Africa, India, 
the eastern part of the Palavirctic Kegion and Austiahaare inhabited 
by a ftwv wide-ranging tor ms. 

The great majority of the species have the breast alone, or the 
breast and belly, bright yeliow. 

The closest ally <»f our bird is Z. mysori**nsis^ Me\cr, from tlie 
Island of iMy>ori in Geel vink Bay, New* Guinea. From this, how- 
ever, it dilleis in the following points : — 

1. 'Idle crown becomes jialer towards the base of the tail. 

2. The eye-riiig is distinct'. 

3. The lore is black and bordered above with a light streak, while 
Z.mpsoriens'ts has the loie obscure and not so bordered. 

4. The breast is white in the middle, not grey. 

r>. Idle flanks are brown, not grey. 

^ C/\ the account of the nosl of Z. jm/^ichrosa in Legge’s ‘Birds of Cejlon, 
p 584. 

The only specimen of Z. 7 }iii/sorinisr^ tliat I have seen (in Canon Tristram^H 
collection) aj^pears (but the plumage is rather worn) to have no ring of white 
feathers round tlio oje. Salvadori makes no mention of the ring, though 
especially alluding to it in the allied species Z, fusdfrons and Z. hypokuca. 
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6. The ear-coverts are grey, not olive-brown, 

7. The edge of the wing is nearly black, not pale. 

8. The general colour above is a brighter olive. 

9. The bill is longer and more slender. 

Z. atriceps, Gray, Z, fusci/rons, Salvad., Z, hypoleuca, Salvad., 
which, along with Z. mysoriensis, form a small group in the neigh- 
bourhood of New Guinea and the Moluccas, have the dark colora- 
tion on the crown of the head more strongly marked than the 
present species, a character which distinguishes them from the rest 
of the genus. Z, albiyularis, Gould, from Norfolk Island, is very 
similar in colouring to our bird, and is, I believe, the only other 
species which has grey ear-coverts. The olive-brown on the head, 
and the cinnamon flanks are, however, much more strongly marked 
than in the Christ mas-Island form. 

COLLOCALIA NATALIS, Sp. 11. 

C* neglectae {Gray) sed plumis uropygii limho albido sub- 

latlore ; gula obscurius fuliginosa ; areolis albidis suhcaudalium 
minoribvs. 

This small Swift was frequently seen hawking along the line of 
shore-bushes at dusk, or among the tops of the high trees on the 
summit of the island. No nests of it were seen. 

It belongs to the same group as that which builds the edible 
nests in Java and elsewhere. 

This bird is only .''Cparahle from C, neglecfa. Gray*, from Timor, 
by the followimj rather small diflercnces : — 

' 1. There is less white mingled with the dark metallic green on 
the lower tail-coverts. 

2. The white spots at ba«!es of the outer rectrices are less sharply 
defined. 

3. The fuliginous colour of the throat is darker. 

4. There is rather broader white edging to the rump-feathers. 

In the first and third characters it is nearer 0. etfculenia (Linn.), 
but in the duller and browner metallic green of the upjier surface it 
exactly resembles C. neglecta^ and is quite distinct from that more 
brightly coloured sjiecies. 

Carpophaga whartoni, Sharpe, P. Z. S. 1887, p. 615, pi. xliii. 

Mr. Sharpe’s description of this bird was drawn up from a 
specimen which had been sent home in spirits of wine and which 
had lost much of the fine metallic gloss which is present in skins 
which have not been so treated. 

The back and wing-coverts aro rich dark bronze and bronzy 
green, slate when the back is viewed from behind, and held away 
from the light, and the whole upper aspect of the tail is dark glossy 
bronze-green, its under aspect being dark brown, with the lateral 
rectrices pale brown. There are 14 rectrices, as usual in this genus ; 
the crown is slate, varied with iridescent lights, behind shading into 

^ Q-. B. Gray, On tho Genus Collocalia” Ann. IJat. Hist. xvii. 3rd series. 
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the fine bronxe-green of the nape, and in front becoming paler 
towards the base of the bill, the most anterior feathers being 
almost white. The nostrils are oval and point upwards and out- 
wards. 

Carpophaga whartoni is a very abundant bird on the island, and 
as it was excellent eating and very tame, a large number were shot. 
It is about the size of the Wood-Pigeon {Golumba livia). The 
general colour is dark, with rich metallic green and bronze lights (ui 
the hack, dark purplish slate below, and conspicuous chestnut under 
tail-eoverts. 

A young bird which was shot resembled the adult in plumage. 

They give a long croo-croo-croo, rather low. There is another 
note which we very ficMjuentl}^ heard in the woods, and wdiieh I do 
not doubt was made by these birds, though I never succeeded in 
seeing one make the noise. It was a deep sound, like the distant 
lowing of cattle, do-o-o-o-o-Oy and sometimes dooooo — too-dooo — too- 
doo — too~doo. 

During the day the birds woidd often sit motionless for a long 
time among tlie high leafy brnnehes oeea^ioiially uttering the low 
notes. Towards suns(‘t the\ congregated on the tte ‘S that were in 
frnit to feed. The stomachs (which are thin»w ailed) contained 
various fruits. 

The oil-gland is bare ot feathers. The gizzard is thin-walled, and 
the la’ oral opjiosiug surfaces are covered with thin horny scales’. 
The intestine is eapaeiuus (th»‘ duodemmi is 1 inch in diameter 
wlien tiattened out) ; it is 27 J inches in length, and the caeca are 
absent. The ambiens muscle, though present, is rudimentary, being 
lednced to a slender hand of innscle, less than 2 millim. in hreatlth, 
which arises In a tendinous origin irom the pelvis immediately below 
the acetabulum, and ends in a delicate tendon which tra\erses the 
extensor tendon i)f the knee in the usual manner. 

Tins is a (pnte distinct species from the others making up the 
large genus C .rpophwja. Its closest ally appears to be C. vamvgcki, 
Cass., a wide-raiigmg Paeiticfonu apparently, as it is recorded in Gray’s 
‘ liaud-list ’ from New Island (S.W. of the Society Islands), while a 
specimen in Canon Tiistram’s cidlectioii is from Duke of York Island 
(north of the Samoa group). With this it agrees in the shape ot 
the hill and nostrils and the colour and arrangement of the feathers 
at the base of the bill, in the tine texture of the feathers on the neck, 
the absence of an abrupt change ol colour between the neck and 
back, and, though this is a common feature, in the chestnut under 
tail-coverts. C. whartoni differs from C. vanwgckiy however, in the 
following characters : — 

1. The much darker colour of the head, nape, and underparts, 
which are in 0. vanwycki delicate pale grey. 

' Mr. ThiBoltoii Dyer, w'ho bus very kiiiclly undertaken the oxanimatioii of 
theseodfi eonUiined iif tlie giz/.ard of thes J’lgeoiiandof I bo Chalcopkaps, tells me 
that they consist, ui this bird, of the fruits of the high “ buttressed tree ” 
{^kugenia)^ of a sapotacoous plant, possibly Sidcrojsylon, and of an araliaceous 
plant not contained in the collection. 
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2, The dark metallic colours of the back are not washed with 

3. It is a larger bird, the wing measuring 10 inches (against 9|). 

C.vanwyclfi is included in Gray’s ‘ Hand-list ’ in the section of the 

genus named Globicera^ but there is no sign of the tumidity at the 
base of the bill in it or in C. wharioni. This section includes some 
ten species which, with the exception of C, 7mjristicivora, which 
ranges over the whole Indian Archij)elago, are confined to the 
Austro- Malay and the Pacific Islands. 

ChALCOPIIAPS NATALIS, Sp. 11. 

Inter C. indicarri et C. stephani 7nedia ; C. indicae similis, sed 
rostro foriiore^ macula pallida alee minore^ femina* '^^^opygio, 
supra- et subcaudolibus fuscis, hand nigris, A C. stephani 
dtffert inaris front e albida, et tergo et alis eenco-viridibus. 

This is also an abundant species ; until the hist day of our stay in 
Flying-Fish Cove I had supposed that this was, unlike the otliers, a 
shy bird, as we had only come across it now and then, moving rest- 
lessly among the trees. I expect, however, we had really overlooked it. 
On that morning I had gone ashore to shoot good specimens of the 
Merula and Zosterops for skinning. On one occasion I stood in one 
place for about an hour, and during that time 1 saw three or four 
pairs of this Pigeon. They were picking up fallen fruits from among 
the brown and green leaves which were strewn beneath the trees ; 
and here, where their brown and bronze-green plumage rendered them 
inconspicuous, they were so tame that the only difficulty I had in 
shooting them was to get far enough ofi’ and yet not lose sight of 
them among the crowded stems by the trees. Thus their habits 
appear to be strikingly in accordance with their protective colouring. 
Ill the tree^, where their colour renders them consjiicnous, they are 
restless and easily alarmed ; while they ajipcar to regard the ground 
as a place of safety. 

Their note is, I believe, a cooo-coo-coooy with hardly any roll of 
an r sound in it. 

This ap}»ears to be an intermediate form between G , indica {L\\m.) 
and 0, stephani (Homb. & Jacq.). 

Without giving a full account of it, 1 may point out that it 
resembles 0, indica except in the following points ; — 

1 . The bill is stouter. 

2. The white and pale slate streak on the shoulder is smaller. 

3. The rump, upjier and under tail-coverts of the female are 
brown, not black. 

In the last character it agrees with C. stephani^ but differs from it 
in the following points : — 

1. The crown of the male is white, not uniform with the rest of 
the head. 

2, The metallic green upper surfaces of the wings are united by 
a broad band of green across the back. 

Chalcophaps indica ranges from Ceylon and India as far north as 
^ Vide Legge’s ‘ Birds of Ceylon,' p. 714. 



HISTORY OF CHRISTMAS ISLAND. 


523 


1888.] 

Formosa nnr] through Borneo and Celebes to Lombok and Flores. 
C, stephani is tbuiid in Celebes, New Guinea, Waigiou, and My sol. 

UllOSPlZlAS NATALIS, SJ). U.’ 

Ad. SiffJVd pltnnhco niyricMns, oorvice rvfo-hrunnea exceptn ; alts 
cunddtpte fvseo adumhrulis ; remignrn pogomm mtvrnis et f'ec- 
tricihuH nbscvriufi fas< ialis ; rogione malari phimbeo-cinerascente ; 
inctilo pallida ; pectore rafo-hruuaeo plumbeo transverse striata ; 
ahf/ominc pectore paUidtore^ nlbido canspicnc nra/nste transverse 
striata; subcandaUbus f asciis albidis latiorihvs, 

Jr. Supra obscure fuscus, tergo rectricibusque alarum rufescenti- 
britnnco fnaculatis ; cervicc atbida maculosa ; remigihus et rectrici- 
bus ahsevrius fusco fasciaUs ; gvla albidat in longitudmem 
obscure fa SCO striata; pectore^ ahdamine^ lateribus subcandali- 
biisqve albidis, rufo-bninneo transverse fasciatis^ fasciis obscure 
fused limbatis ; cru ribus fulvesccntibiis albido fasciatis. 

Adult. Crown dark slate ; nape rutbiis brown ; back, scapulars, 
ii|)pcr uing-coverts, and upper tail-covcrts dark brownish slate, })aler 
oil tlie ti])s and inner v\ebs of the quills. The inner webs of the jiri- 
inaries and secondaries are obscurely barred with a darker sliade. 
Towards the bases of tjie outer primaries and inner secondaries the 
interspaces between the bars are white or fieekled with white. Tail, 
above, dark slaty brown, all but the two central feathers slightly paler 
on the inner webs and obscurely barred with a darker shade towards 
the bases of the outer reelriecs, the intervals hetweini the bars are, as in 
the wing, white or freckled with wliite ; below, tlie two central feathers 
are innlonn [>ale ashy brown. The side feathers are paler and lather 
obscurely baned with a tlarker shade, the bars being most distinct near 
the shafts and towards the ends of the feathers. The outer ones are 
obscurely freckled with white at the bases of the inner webs. Ear- 
coverts slate-grey ; chin, general ilfect pale rufous grey, ]>aier iu the 
male; tlie sliaft^ are black, the wihs irregularly barred wdth slate 
and pale rufous. Breast tine rufous brown barred with slate; belly 
})aler brown, witlj iianow pale bars of white more or le^s freckled 
wnth slati* ; under tail-eoverts like the belly, but the white bars 
broader; danks and legs like the belly, hut the jiale bars less 
distinctly marked, sometimes absent, but the featheis aie always 
tipped with white. Wings primaries dark grey-brown, pale grey 
towards the base ; secondaries grey, darker towards the tips, and 
barred and mottled with dark and white in correspondence with the 
colour on the dorsal aspect ; lower wiug-coverts white, barred and 

* Anatomically the gpt'eies agrees with its allies in the diameters mentioned 
by Clamxl. There is a nude oil-gland and 12 reelriees aro present. Tlie gall- 
bladder is absent. U'lio gizzard is very muscular and the lining is raised on the 
opposing siirfiiees, wliidi are sharply defined, into nine well-marked regular 
ridges with their planes in the direction of the aiis of the gullet. It eoutained 
the liard albuminous seeds of some monoeofj^ledonous plant, ]>arl]y broken up. 
The intestine is 20 iiiehes in length and is nut provided with cicea. 

An ainbiens muscle is present, though of extreme tenuity ; a small muscular 
belly not more than 1 millini. in breadth is interposed between the teudmoui 
origin and tlie long slender tendon which passes oier the knee. 
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mottled with pale rufous and slate ; edge of the wing white, little 
mottled in the oldest specimens. 

Young, Crown dark brown in the middle, the feathers of the sides, 
in a line extending from the cere back to the ear-coverts, and of the 
ear-coverts dark brown in the centres, pale yellow at the sides; 
nape, at the upper part mottled dark brown and white (produced by 
dark brown tips and shaft-streaks to white feathers), at the lower 
mottled brown and pale yellow ; back and upper wing-coverts dark 
brown, mottled with rufous brown ; shoulders rich burnt sienna 
mottled with dark brown. Quills, the outer webs and the ends are 
dark brown, the inner web shading from brown through pale reddish 
brown to pale yellow, the tips of all and the outer margins of the 
secondaries pale brown, the whole barred with dark brown, the bars 
fading away before reaching the inner margins of the webs ; upper 
tail-coverts brown, becoming darker towards the ends, tif)S pale rufous 
brown. Tail above brown, the outer feathers resetnhle the wing- 
quills in the fact that the inner w’cbs and the tips shade off to pale 
reddish brown; the whole barred with brown ; the barring is least 
on the inner feathers, which have five bars limited to the terminal half 
of the feathers; on the outer feathers the bars are continued to the 
base of the web and are closer, amounting to 1;V17 in number ; below 
rufous grey, barred with dark as above, two central rectrices greyer. 
Chin and throat — the feathers are white, yellower towards the tips, 
with shaft-streaks of dark brown, linear, becoming lanceolate at the 
lower part of the throat. Breast, belly, lower tail-coverts, and flanks 
white, boldly barred with rufous brown, the l)ar8 arc margined with 
darker brown, and arc continued towards the tip of the feathers into 
an angular process extending a short distance along the shaft. Legs, 
feathers wliite or pale yollow, barred with tawny brown. Lower 
wing-coverts jiale yedlow', barred with tawny brown. (Juills pale 
reddisli brown, barred with brown as on the upper surface ; primaries 
pale brown towards the ends. 

Measurements. 

cf. 

in. 

From base of bill to tail-tip lli^^ 

Tail 

Wing 

Urospizias nataJis is a common bird on the island. As we made 
our way through the bush one would often fly up to a brancli or the 
top of a pinnacle of coral-rock and sit there ignorant of danger, as 
though inquiring the cause of this unusual disturbance in the woods. 
If there were two together and one was shot, the other would remain 
motionless or fly to another branch close at hand. One was knocked 
over with a stick and captured. It appeared to be little injured, and 
I kept it alive for some months, but unfortunately it died in fits 
before my return to England. The stomachs of those that were shot 
contained feathers of the Zosterops and the remains of lizards and 
large grasshoppers. 


2 . 

in. 

10.«o 
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The adult birds arc dark slate on the upper parts except for a 
band of rufous brown at the back of the nock. Below they are of a 
fine rufous brown, barred with white on the belly. 

The bird belongs to the genus Urospizias^ (the amended form of 
Uroftpiza, the name which Kaup applied to tliis grou[) of Goshawks), 
which contains some 20 species. They are most numerous in the 
Austro-Malay region — where the Moluccas and Lombok mark the 
western limit of tlie range. Elsewhere sjiecies are found in the 
Marianne Islan^Is, the Fijis, New Caledonia, Norfolk Island, and in 
Australia and Tasmania. There are several of these species to which 
the Christmas Island bird is closely related, though it differs from 
them as much as they differ from one another. 

The nearest relation appears to be U, (jriseiyularis from the 
Moluccas, from which it differs in adult plumage iti possessing the 
crown of the head not paler than the hack, the slate tinge on the 
upj)er breast, and the brown bars on the lower part of the belly and 
lower tail-coverts, sharply defined and edged v\ith slate, not obscure 
and plain brown. Tlie difference between tlie young birds is more 
marked. The Moluccan bird has the back almost uniform, not 
mottled, the throat v\ith a median and two lateral lines of longitudinal 
streaks, tlie breast loiigitudinally streaked with brown and tiic belly 
with distant transverse bars which are uniform brown, not rufous, 
in the centre. 

In the collection of the British Museum are two skins which, by 
the slaty tinge on the hack and the indications of the rufous nape- 
band, are evidently acquiring the adult plumage. Among the worn 
longitudinally streakeil leathers at the sides of the breast are new 
clost-wThbed ones wliich are white with brown pale-centred bars 
very like those on the breast of the ini mature Cliristinas Island 
bird. Tliis aj>j)ears to he an indication that the transveise barring 
of the underparts, which is found in the young phimago of several 
mernbeis ol the group, is a Liter acquired character vvhicli many 
species never assume. Tlie longitudinal streaking, on the other liand, 
whicli occurs widely in this family of birds, must on tliis view be 
regarded as the more primitive character. In our bird this stage 
appears to be passed over altogether. 

NiNOX NATALIS, sp. IIOV. 

Supra rttfo-fulvescrns^ ccrvicis lateribus et supracaiidalibus sparse 
pallide macvlatis ; fronte, hris et mento paHidis ; alls ftiscis 
paUidius JasciattSy et fascia alhida ohliijua ; tectricibus secori'- 
dariis in poyoniis externis albido fascia f is ; reclricibus fuscisy 
fasciis pallidioribus circa decern ; suhtus atbuy rufo-fuscescerite 
f asciat a, f asciis interfasriisque cvipiaUbus ; subalarilms subritfo- 
fuscescentibusy obsevrius macnlatis ; metatarso omnino pfuniis 
vestito. 

Adult male. Crown, nape, back, upper tail-coverts, and lesser 
upper wing-coverts uniform red tawny brown, with here and there an 

‘ Cf, J. H. Gurney, ‘List of the Diurnal Birds of Prey,* 1884. 
pRoc. ZooL. Soc. — 1888, No XXXVI. 3b 
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obscure paler spot on the lateral parts of the nape and upper tail- 
coverts ; the hidden bars of the feathers are slaty grey. The fore 
part of crown and lores clothed with long s[)arsely barbed white 
feathers with black shafts, except a narrow line of pale tawny 
feathers in the middle line, reaching to the base of the bill ; ear- 
coverts duller brown than the nape, with white bases to the barbs ; 
chin-feathers like those of the lores, but })ale tawny and with white 
shafts. Greater secondary coverts same colour as the back, barred 
chiefly on the outer web with white, the white bars are bounded by 
darker brown : j)rimary-coverts dark brown, obscurely barred with 
paler browm ; edge of wing pale ochre ; primaries dark brown, barred 
with lighter brown and with paler outer edges ; the second to the 
sixth primal ies have one or two intersj»aces conspicuously paler than 
the rest — these are so arranged as to form an interrupted line 
traversing the extended wing from before outwards and backwards. 
Tail dark brown, barred with ten rufous bands ; in the outer feathers 
the contrast between tlie colours of banda and interspaces becomes 
more conspicuous. Throat pale rufous. Breast, belly, and (lauks 
white, barred with scarcely blurred bauds of the same tawmy browu 
as the back ; the feathers have a narrow shaft-stieak of lirown ; the 
bars and interspaces are about equal in breadth ; veut-feathers long 
and white. Under tnil-coverts like the breast, hut paler brown. 
Legs rutous ochre, mottled with rufous browu ; they are clothed with 
feathers to the end of tlie metacarpus ; toes sparsely covered with 
pale horn-coloured bristles. Under wing-coverts uniform tawny 
brown, paler tlian the hack, becoming mottled towards tlie edge of 
the wing ; the larger coverts are pale brown, changing to white at 
the tips of the feathers barred with ashy brown. Quills below brown 
barred with pale brown, the bars obscure towards the ti]>s of the 
primaries. Cere tumnl ; the nostrils look forwards and outwards. 

Measuremenis, 

Crown to tip of tail 

Tm\ 

Wing 

Metatarsus 

Third digit to base of claw .... 

Only one specimen of Ninoa; natalis was obtained. 

^ It is of a fine tawny brown colour on the back, and bars of the 
sarne colour alternate with white on the breast. It measures about 
1 1 inches ill length. The stomach contained feathers and bones. 

A cry up among the woods (ow-ow-ow)^ like the distant barking 
of a dog, sometimes broke the stillness of the night, as we lay in 
Flying-Fish Cove. It was probably made by this bird. 

This Owl belongs to group C of Mr. Sharpe’s arrangement of the 
genus in the British-Museum Catalogue — a group characterized by 
the breast being spotted or transversely barred, not longitudinally 
.streaked with brown nor uniform. The group contains 13 species, 
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which with one exception are confined to the Austro-Malay sub- 
region and Northern Australia. The exception is N. superciliaris 
(Vieill.) from Madagascar, a species which neitlier in appearance nor 
geograj)hical distribution seems to be quite at home among the 
others. 

The Cijristrnas Island bird is closely allied to N.forbesi, Sclater, 
from Timor Laut. It differs from it in the following characters : — 

1. The shade of the general brown colour of the plumage is a red 
tawny brown, as distinguished from the yellower duller colour of 
that bird. 

2. The absence of the dusky shade on the crown. 

3. The grout»d-colour of the upper breast is white, not tawny 
yellow. 

4. The breadth of the bars below is equal to that of the inter- 
space, not half their breadth. 

jV, ht/pograinma {Gray ), from the Moluccas, is another near though 
more distant ally, tln^ obvious difference being on the upper surface, 
whicli is dull brown, becoming ashy brown on the crown. N, hantu^ 
from Bonru, and N, aquamipHa (Bp. Consp), from Ceram, are also 
allied, but sharply separated by the almost barbless bristles on their 
tarsi, as well as by other characters. N, variegatus (Quoy and 
Gaim.) is the only other speeics placed in this section of the genus 
(with crown of head uniform, not spotted). It is readily distin- 
guished bv its dull brown colour and spotted back, and by the 
presence of spots on the forehead. 

Of these the first fi\e species form a group which is charac- 
terized by similarity of size (10 -12 inches in length), the uniform 
coloration of tin* crown of the head, and by greater length of the 
tail. With regard to this last point, if the length of the tail is 
coin{)ared with that of the wing the figures arc as follows : — 


Ninox hypogramma 

TjOiigtli of 
Uul. 
in. 

5* 5 

Jjenglli of 
wing, 
in. 

!)*0 

per cent. 
61*1 

N. equamipHa 

. . .5*3 

8'25 

60*6 

N, hantu 

. . 5*8 

8*3 

69*8 

N, forhesi 

. . .5-3 

7 7 

68-8 

N, natalis 

. . 50 

7*2 

69*7 


all over 60%. Wiiereas among the smaller species with spotted 
crowns the figures are : — 

I<cngt-h of Length of 
tail. wing. 


N, punctulata (Quoy & Gaim.) 

in. 

3*0 

in. 

6*8 

per cent. 
44*1 

JV. grantiy Sharpe 

4*1 

7-0 

58-5 

N^Jacquinoti 

3*8 

6-8 

55*8 


all below 60%. While for variegata, with its spotted forehead, 
they are 4*6, 7*9, 58*2. It therefore appears to hold an intermediate 
position. 

36 =^ 
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Ardea jugularis, Forster. 

Several of these birds were seen, flying along by the sliore-cliff, or 
on the beach following the retreating waves on the look-out for food 
in the pools on the dead coral ; their stomachs contained crabs and 
small fish. Two skins were brought home, one of a male in white 
plumage, the other of a female in slaty dress. 

Charadrius GEOFFROYi, Waglcr. 

A pair of these Plovers (females) were shot on the shoie-cliif. 
The bird has a wide range in winter \ from South Africa along the 
shores to India and Australia. 

Tringoides iiypoleucus (Linn.). 

A specimen of this very wide-ranging species was obtained. 

Phaethon FLAviRosTRis, Brandt. 

These Boatswain birds in fine gofi’en pink plumage were very beauti- 
ful objects, flying among the tree-tops by the shore, or high up, 
yellow specks against the blue, performing their e\olutions with 
exquisite grace. The two long tail-feathers yielding to the resis- 
tance of the air add greatly to the beauty of their flight. 

They apparently had nests in the high trees*. At Flying-Fish 
Cove a pair of them were frequently seen flying backwards and 
forwards to and from one particular tree. 

Three were shot and prcjcrved. Both sexes were coloured to the 
same degree. The stomachs contained the remains of fish and 
Cephalopods. 

In Professor Brandt’s Monograph of the genus Phuithon ' he 
says (writing in Latin) in tlie geuer.d account of the genus (pp. 5 
and ()) : — “In lecently killed adult animals, how(“ver, the glistening 
white colour is (perhajis always) more or less tinged with lose or 
vermilion or red-gold and again, “ This same colour, however, very 
quickly vanishes in sjieciniens exposed in Mnsenni''.'’ 

In the plates the adult biids of J*. p/iw/iirunift, Gm., and of 
P,JlaviventriSf Brandt, arc re|)iesented of the same rosy tinge. The 
intensity of the colour in these plates is about the same as in the 
Christmas Island birds. 

The suggestion that the adult plumage is always of this colour is 
not, however, correct, as I hajipen to know from iny own experience ; 
for I obtained a perfectly white specimen of P. Jlavirostris from the 
Seychelles Islands, from a nest which contained a nearly fledged 
young bird. 

J ‘Tho Goograpliical Distribution of the Cliaraclriitkv,’ TI. Seebohm, p. 147. 

^ In the Seychelles Islands this species builds in the hollow' trunks of the 
dead Capucin trees as well as in tiie clefts of tho granite rocks on some of the 
islands. 

Tentarncn Monographiae Zoological Generis Phaefhon. J. P. Brandt. 
E commentariis Acad. Scientiarum Petropolitanaj M^moires, 0* sorie. Soieno. 
math6m., pbys, et nat. t. v. 2nd part. So. Nat. 
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pHAfiTHON PHCENICURUS, Gm. 

This species was also seen in white plumage. 

Frkgata aguila (L.). 

A specimen of this Frigate-bird was seiit home from the ‘ Flying- 
Fish ’ Expedition. As has been stated. Frigate-birds were very com- 
mon on the islands. 

SuLA, spp. 

Gannets and Boobies were very abundant along the shore and up 
among the trees, where tlieir loud harsh notes constantly broke the 
stillness of the woods, and the air was oftmi tainted by their drop- 
pings, wliich whitened the ground and trunks. 

A young Gannet covered with while down was found on the bare 
stones at the upper part of the beach at Flving-Fish Cove. 

VII. REPTILES. 

Four kinds of Lizards are known to inhabit the island. 

Two of these were very abundant — Lygosoma nativitatis, Blgr., and 
Ahlepharus egeri(P^ Blgr., both peculiar. 

(h/mnoflnctylm marmoratua, Kuhl, was found in a semitorpid 
condition under logs of wood during the day, and one of them with 
some ants were the only visitors which came to some trees which I 
had sJigared for moths. It is therefore probably nocturnal in its habits, 
and its large eves with tlicir vertical slit-like ])npils ap})ear to be in 
keeping with this idea. Whetlier it had come to feed on the ants 
or was attracted by the rum and sugar T cannot say. 

It is int(‘resting that the other ‘specie'', a Gecko peculiar to the 
island, finds its nearest ally on Murray Island in Torres Straits. 

Tiie ‘ Iguana’ reported to have been seen during the visit of the 
‘ Flying-Fish ’ was not observed. 

The only snake (Tijphlops exocoRfi, Blgr.) known to exist on the 
island belongs to the Typhlopidte, small non-venornous burrowing 
animals. A single sjiecinien was found beneath a log. 

A large smooth-barked Turtle {Chelonia v?r^^?/a?)was seen making 
its way down the beach on the last morning of our visit. The men 
did their best to turn it over, but it siicceeded in reaching the sea 
before they could get hold of it. The footprints led up to a hollow 
in the shingle, hut no eggs were found on digging ; apparently it 
had been disturbed at the commencement of its operations. 

No Amphibians were met with. 

VIll. CRUSTACEANS. 

The most conspicuous Invertebrate animal is the large land-crab 
Birgus lafro. These crabs are abundant all over the island. As we 
sat at lunch in the bush, three or four of them would come towards 
us from different directions with cautious advance, with their long 
stalked eyes erect and their curiously bent antennee sawing the air. 
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If they were approached, they brandished their second pair of legs in 
a threatening manner as though accustomed to be masters of the situ- 
ation. They were, of course, perfectly harmless. I watched one of 
them at a tide-pool on the shore apparently replenishing the store 
of water in the branchial cavities. The movement was similar to 
that of eating. The end of one of the large cheloe was di[)pcd in 
the water and lifted towards the mouth, where it was touched by 
one of the palps and the moisture passed on, whilst the chela de- 
scended for a further supply. 

IX. CONCLUSION. 

The collections from Christinas Island are necessarily very in- 
complete. The visit of the ‘ Egeria ’ only lasted ten days, and owing 
to the thickness of the bush and the difficult nature of the ground 
on the sides of the island, a comparatively small part of it was 
traversed. Among the Invertebrate animals and the plants, espe- 
cially, many species remain to be discovered. 

Incomplete as the collections are, however, there can be no doubt 
that the island is very poor in species. Thus five kinds of Mammals, 
seven of Land-birds, four of Lizards, and one Snake, make up the 
list of Vertebrate auiinals of the existence of which evidence was 
obtained. 

The most striking feature is the peculiarity of the fauna. Of the 
mammals, three out of the four which were collected are peculiar 
species, the other a peculiar variety of a species which extends from 
the Himalayas to Java. 

All the land-birds are peculiar to the island, though some, as has 
been pointed out, approach their allies in the Archi[»clago very 
closely. 

Four out of the five reptiles are peculiar. 

Turning to the Invertebrate groups, the same proportion of new 
forms is met with, though here many families have not been 
sufficiently studied in the Archipelago to justify the conclusion that 
a new form is a peculiar one. 

Of the land-shells five out of eleven species are new, as are six out 
of ten of the Lepidoptera. Sixteen of the Beetles have been re- 
ferred to their genera, and six to species, of which six five are new 
and one constitutes a new genus. Of the other insects, seventeen out 
of twenty species which have been worked out are new. One of three 
species of Chilopoda is new, as are both the species of Diplopoda 
(Millipedes), one belonging to a new genus. Three kinds of Spiders 
belong to known species, while a small land-crab is new. 

The affinities of the Christmas Island fauna and flora are of great 
interest in relation to the sharp line of separation between the Indo- 
Malay and Austro-Malay subregions, which, especially as regards 
their mammals and birds, divides the islands of the Malay Archi- 
pelago. The presence of three terrestrial placental mammals appears 
at first sight to connect the island with the Indian region, and the 
Shrew-Mouse, a variety, as Mr. Dobson points out, of a species 
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ranging from the Himalayas to Java, is strong evidence in favour of 
this view. It may he noted, however, that two species of Shrew- 
Mouse occur in the Aiistro-Malay region, viz. Sorecc myosuruSy 
found in the Moluccan Islands as well as in Sumatra, Borneo, and 
Java\ and Sorex tenuis^ supposed to he peculiar to the island of 
Timor \ 

The genus Mus^ to which the two other species belong, is widely 
spread over the Archipelago. 

It is interesting to notice that the fruit-eating Bat has its nearest 
ally iu the island of Lomhok. 

Turning to the Birds, we find evidence that they have been de- 
rived, not from the Indo-Malay region, but from the islands on the 
Australian side of the separation line, some ten degrees to the east. 
Thus we have a representative of the genus Urosphius, which is 
limited on the w'est side of it*? range by the Moluccas and Loirihok. 
The group of th(‘ genus NinoA\ to which the CluistJiias Island 
bird belongs, is confine<l to the Austro-Malay subregion and Northern 
Australia. The Thrn«^h has tio near ally in the neighbourhood. 
The Zosff^rops and Collocalia belong to widely distributed genera, 
hut the luan'st allv of both is found in the A iistro-Malav subregion, 
one in the i>lan(l of Mv>oii, north of New (iiilnea, tlie other in 
Timor Lant The Clmfcoyhap.'i has allies in both the Indian and 
Australian regions, while the Carpnphaya belongs to the section of 
the genus extending from the Malay Arcbij)elago eastward among 
tlm racifie Islands. 

It Mj»[)ears probable that Christmas Islniid has receixed immigrants 
from both the Tndo-Mnlav and Austro-Malay subregions; but so far 
as the birds are concerned, the influence of the latter is much more 
distinctly marked. 

In conclusion, I wish to express my thanks to Capt. Aldrich, R.N., 
for the manner in which he forwarded my jdaiis in every way during 
onr visit to the island ; and to the officers and men of II.M.S. ‘ Egeria,’ 
who assisted in making collections. Many of the most interesting 
specimens that wTre found were obtained by thenn I was most 
fortunate in obtaining the services of Fuller — the blue-jacket whom 
Capt. Aldrich chose to help me, and whoj)roved a most diligent and 
able assistant in skinning and in other ways. 

At home, I wish to express my thanks to Mr. R. B. Sharpe, for 
the readiness with which he facilitated rny work at the British 
Museum ; to Canon Tristram for the very kind way in which he 
allowed me access to his collection ; and to Mr. Henry Seehohm for 
assistance given me in many ways. 

^ Wallace, Malay Archipelago, vol. ii. p. 141. 

- Op. rif. vul. i. p. oJS 
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5. On the Mammals of Christmas Island. 

By Oldfield Thomas, Natural History Museum. 

[Becoivocl October 1.5, 1888.j 

Mr. J. J. Lister has most kindly submitted to me for examination 
the Mammals he obtained on Christmas Island during the visit of 
H.M.S. ‘ Egeria ’ to that place. 

The Collection contains a series of both the Mammals discovered 
by Capt. Maclear in the previous year, namely, Pteropus natulis and 
Mus macleari^ the extra specimens supplying considerable additional 
information about the species. There are also two specimens of 
another large Hat, representing a second new species, and of a 
Shrew, which Dr. Dobson considers to he a distinct geographical 
variety of Crocidura fuHgiiwsa^ Blvth, a species that extends from 
the Himalayas through Burma to Java. 

1. Crocidura fuliginosa tricuura, Dobs.^ var. nov. 

4 specimens. 

« (type). Head and body 70 millim., tail 80, hind foot IG’d, 
lower leg 20 * 0 , forearm and hand 21. 

‘‘ This variety differs from the typical form in the mucli greater 
length of the tad, which also, unlike most specimens of that species, 
is beset ^^ith long fine hairs ; it has also a longer hind foot. 

the shape of the skull and teeth and in all other characters 
it so closely resembles typical examples of C. fully inoKa that I hesi- 
tate to consider it more than a local variety of that species.’’ — 
G. E. D. 


2. Pteropus NATALIS, Thos. 

Pteropus naialis, Thos. P. Z. S. 1887, p. 511, pi. xli. 

9 specimens. 

Forearms of four of them : (S , 13.5, 124 ; 5, 128, 12(5 millim. 

This species was originally described from female sj)ecimens only, 
and when describing it I expressed the doubt there was as to 
whether the males would have a yellow tippet or not. This doubt 
Mr. Lister has fortunately dispelled by obtaining several adult 
male specimens, which turn out to be precisely like the females, 
their necks being as absolutely black as are those of the other sex. 

3. Mus MACLEARI, TllOS. 

Mus macleari, Thos. t, c. p. 513, pi, xlii. 

7 specimens. 

The following are the chief measurements of some of the addi- 
tional specimens of tins fine species obtained by Mr. Lister: — 

^ Dr. Dobson is the author of this description, and should be looked upon 
as wholly responsible ftir the distinction of the variety. 
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Head and 
body. 

Tail. 

Hind 

foot. 

Forearm 
and hand. 

Ear. 

Heel to front 
of last 
food-pad. 



milliiu. 

mtllitn. 

milliin. 

millim. 

millim. 

millim. 

a. 

6.. 

. 235 

240 

50 

67 

17-5 

25 

b. 

6.. 

. 235 

‘253 

50 

67 

17 

25*5 

c. 

9.. 

. 240 

257 

40 

66 

17-5 

25 

d. 

? 

. 222 

‘267 

50 

70 

16-7 

26 


Mr. 

Lister’s 

numerous 

specimens 

of this 

species 

agree very 


closely with one another and with the type, the only point in which 
they vary being in the degree in which the under surface is white 
or brown. All the icmales have the manunary formula 1 — 1=4. 


4. Mus NATIVITATIS, Sp. n. 

2 specimens 

Heel lo front 


Iload jitul 
body. 

T.iil 

Hind Forearm 
loot and hand. 

Ear. 

of last 
loot-pad. 

uiiliim 

uullini. 

millim. iiidlun. 

mdlim. 

millini. 

a. J (type) 1 

176 

51 6 b 

20x17 

26*6 

b. cf ‘-2W 

1 75 

54 65 

1^ X 17 

27*3 


S/i'ulL — Basal length 46*8, greatest breadth 24*8 ; nasals, length 
20*5; interorbital l)ri‘a(ith 8*7 ; interparietal, length/* I, hreadth 12*.); 
infraorbital foramina — huigth of outer wall 4*1, hreadth from outer 
corner of one to that of tiie otlier, 13 1; jialate — length 2G*7, 
breadth outside ni.^ 0*0, inside in.M*,) ; diast(*ina 15*5; length of 
anltrior palaiine ioraimna 0*3 ; length of upper molar senes /*(). 
Lower jaw — length (bone only) 30, (to incisor-tips) 34'G, greatest 
height, obliquely, from coronoid to angle, 1 5. 

Size large ; form thick and clumsy, the limbs and tail stout and 
heavy, but the head peculiarly small, slender and delicate. General 
colour daik uinher- brown all over, the belly not, or scarcely, lighter 
than the back. Kars small, laid forward they barely reach to the 
posterior cantbus of the e>e. Fur of back long, thick, and coarse, 
but witliout the extremely long piles so characteristic of M.maclean^ 
the longest hairs being about 40 or 45 inillirn. m length. Hands 
and feet very thick and heavy ; the claws, especially on the fore feet, 
enormously broad and strong, not compiessed, more than twice the 
size of those of M, madeari, and evidently modified for burrowing. 
Fahiis and soles naked, smooth ; tlie pads broad, low, and rounded, 
unusually little promiuent ; lust hind foot-pad elongate. Tail 
shorter than the body without the head, very thick, evenly tapering, 
nearly or quite naked ; its scales triangular, very large, the rings 
averaging about 7 or 8 to the centimetre ^ ; its colour uniform blackish 
brown throughout, above and below, the white skin, however, 
showing to a certain extent between the scales. 

Skull disproportionally small, light and delicate; compared with that 
of M, macleari it is slightly shorter and very considerably narrower. 


^ 10 to 12 in M» macleari. 
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Supraorbital edges evenly divergent, slightly beaded, but without 
any marked postorbital thickening. Outer plate of anterior zygoma- 
root short and weak, scarcely projected forwards. Anterior palatine 
foramina long, reaching backwards just to the level of the front of 
m.^ Bnllee rather larger than in M. macleari^ but far smaller than 
in M, everettu Lower jaw very thin and slender, contrasting very 
markedly with M, macleari in this respect. 

Teeth small and weak, their structure as usual. Front of incisors 
orange above, yellow below. 

This fine Rat cannot possibly he confounded with any other 
known species of the genus^ Its size, peculiarly small and delicate 
head, shoit unicolor tail, large hands and feet, and powerful 
digging claws, separate it at once from any of its congeners. In 
some respects it agrees with the description given long ago hy Her- 
mann of his Mhs javfinus ", but its brown underside and naked tail 
prove that it is not really the same, and it is probable that Hermann’s 
description was merely founded on an unusually large specimen of 
Mus decumanus. 

The })resence of a second large Rat in such a small island ns 
Christmas Island is a very noteworthy fact, and recalls the state of 
things existing in Giuidalcanar, Solomon Islands, where two still 
larger Rats, Mus Imperator and 31, rex, one terre‘'trial and fovssorial, 
and the other arboreal, live side by side in the same locality ^ 

Mr. Lister is to be congratulated on his discovery of this, the 
largest member of the indigenous Mammalian fauna of Christmas 
Island. It is unfortunate that he did not succeed in obtaining a 
female specimen of it, ns its mammary formula, perhaps the most 
important character within the restricted genus Mus, therefore 
remains still unknown. 


6. On the Reptiles of Christmas Island. 

By G. A. Boulenoek. 

[Jieceived October 15, 1888.] 

In addition to the three kinds of Reptiles^ found on the island by 
the ‘ Flying-Fish ’ Expedition, examples of which were also obtained 
by Mr. Li'^ter, we have to record two new Lizards, viz. a Gecko, and 
a Scink closely allied to the widely-distributed Jhhpharus houtoni. 
Thus, of the five species of Reptiles now known to inhabit Christmas 
Island, four appear to be endemic, whilst the fifth, Gymnodactplus 

' 31 us i?ifraluteus,fi sj)pcies from Mount Kina Biilu, North Jlornei^, described 
by the present author (Ann. & Mag. N. II. ((j) ii. p. 409) since the above was 
written, has a considerable superficial resemblance to 3f. nafivitatis. Its tail, 
however, is longer, and its skull is large and heavy, in duo proportion to the 
size of the body. 

» Obs. Zool. p. 63 (1804). 

® See supra, pp. 479-81. 

^ Gymnodactylm rmnnoratus, Kubl ; 1/ygosoma nathitatis, Blgr. ; and 
TyphUips exocat'L Blgr. See P. Z. S. 1887, p. 516. 
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marmoratua, is distributed over the greater part of the Malay 
Archipelago. 

GkCKO LISTEIll, sp. n. 

Head moderate, snout once and one third tlie diameter of the 
orbit, which equals its distance from the very small, round ear- 
opeuing ; forehead scarcely concave. Head covered with small 
granules, which are considerably larger on the snout ; rostral quad- 
rangular, more than twice as broad as deep, without cleft ; nostril 
pierced between the rostral, the first labial, and three nasals ; twelve 
upper and ten lower labials ; three transverse rows of small hexa- 
gonal chin-shields. Dorsal scales uniform, minutely granular; 
ventrals much larger, roundish hexagonal, suhimbricate. Digits 
with a very slight rudiment of web ; seven or eight angularly 
cnr\ed lamelloe under the median toes. A short angular series of 
twelve prieanal jiores. Tad cyhndric.il, covered with uniform small 
fiat scales, which are largest inferiorly. Pale grey-brown above, 
with a few nitlier indl.-utinct brown spots and scattered while dots ; 
a brown streak from the nostril to the eye ; lower parts white, with 
small brown s,'ots. 



ininiiii. 


iiiillmi 

Total . . 

. . 79 

Fore limb 

. ... 12 

Head 

. .. 12 

Hind limb . , 

1.) 

Width of bead . . 
Body 

. . . 8*.*i 

. .. 29 

Tail 

.... .S8 


This small species, of which a single male specimen was ob- 
tained, is closely allied to O.pumiltfs, Ulgr., from Murray Island, 
Tories Straits, but at once distnigui^-hed by its nearly free toes. 

AhlEPIIARUS EGEllI^E, Sp. 11. 

Snout pointed, rostral not projecting. Eye entirely surrounded 
with grannies; upper eyelid represented by three or four larger 
scales, llostial largely in contact with the liontonasal ; prmfrontals 
forming a long suture ; frontal Miiall, in contact with the first and 
second sujnaoculars ; five supraoculars, second largest, fifth smallest ; 
seven supraciliarics ; interparietal distinct from the very large, single 
frontoparietal ; a pair of large niichals. Ear-opening rather small, 
o\al. Scales smooth or feebly striated, two vertebral rows largest; 
2i) or 28 scales round the middle of the body. Limbs well deve- 
loped, per.tadactyle ; the bind limb reaches the axilla m the male, 
the elbow in the female; digits long and deiidcr, smooth inferiorly. 
Tail once and a half the length of head and body. Bronzy above, 
with blackish and pale greenish spots ; a light, dark-edged dorso- 
lateral band ; end of tail blue ; lower parts greenish white. 


Total length .... 

milliin. 

.. 113 

Fore limb . . . 

millini. 

. .. . 17 

Head 

.. 10 

Hind limb . . . 

21 

Width of head . . 

6 

Tail 

68 

Body 

.. 35 
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Several specimens. Closeljr allied to A, houtoniy Desj., from 
which it differs in the distinct interparietal shield. 

Lygosoma nativitatis, Blgr. 

This species was established upon a single tailless specimen. 
Eight specimens were secured by Mr. Lister. The tail, when 
intact, is t^o thirds of the total length. Young with the dorsal 
scales strongly quinquecarinate. 


7. On the Terrestrial Mollusks of Christmas Island. 

By Edgar A. Smith, F.Z.S. 

[Eeceimi October 15, 1888.] 

The only species of Land-shells at present recorded from Christmas 
Island are the two ^uccinefu ViXidi the two forms of Molampus obtained 
by the officers of H.M.S. ‘ Flying-Fish,’ and recorded in the ‘ Pro- 
ceedings * of this Society, 1887, pp. .517-51 8 \ 

Only one of these, Succinea sofidula, Pfr., was obtained by Mr. 
Lister ; who, however, succeeded in discovering seven additional 
species, four of which appear to be new to science. 

The following is a list of all the known sj>ecies : — 

1. Ariophanta (Microcystis) normani, sp. n. 

2. Ariophanta (Microcystis) mabel sp. n, 

,‘l. Ariophanta (Microcystis) mildrkdac, sp. n. 

4. Succinea solidula, Pfeiffer. 

5. Succinea solitaria, Smith. 

6. Succinea ltsteri, sp. n. 

7. Pyth ia scarab JEus, Linn. 

8 Melampus luteus, Quoy & Gaimard. 

9. Melampus fasciatus, Deshayes. 

1 0. Truncatella valida, Pfeiffer. 

1 1. Leptopoma mouhoti, Pfeiffer, var. 

The Pythia^ the two Melampiy and the Truncatella are all 
widely ranging species, occurring in the Malay Archipelago and 
Polynesia, The Leptopoma^ if I am right in its identification, occurs 
also in Camboja ; and the remaining species, although at present 
known only from Christmas Island, may also have a wide distribution, 
as allied forms exist in the Philippines, Moluccas, &c. 

^ I take this opportunity of altering the name of the new species of lAttorina 
described P. Z. S. 1887, p. 619. R^ve having already employed the name 
grano<vstata, T propose to call the species from Christmas Island X. hisidaris. 
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Descriptions of the new Species, 

AkIOPUANTA ( \I ICROCYSriS) NORMANl. 

Testa depresstty parva^ anyustc perforata^ tenuissimay yiitiduy sub- 
pelluciday oHvaceo- cornea ; spira leoiter conicoy parum etevata ; 
an/ractus iVCi, convcd iusculiy lente crescentcSy s a turn marginata 
sejunctiy utrimpie obsolete microscopice spirallter striati, ultimus 
ad periphcriam carvatus aut vix angulatiis ; apertara parvUy 
oblique semifunata ; peristoma lenuCy margine colutnellari breviter 
dilatato, Diani. maj. ()| mdlim.y mm, (i, alt, 

The form of this spccus seems to be somewliat variable, some 
specimens being considerably more elevated than others. The spiral 
striation is only visible under tlie microscope, and even I hen appears 
very slight. 

A, perpolitUy Mousson, from Tongatabu, A, ingopSy Dohrn, a 
Philippine form, and A, cicerculny Gould, from the Sandwich Islands, 
arc allied forms, but differ in various respects. 

Ariophanta (MiCKOCYSns) mabel.e. 

'Testa A. normani simillimay sed magis complayialUy anfractibus 
fere pfams, dtslinctius stnathy ultimo ad periphcriam angulato. 
Dtnm, maj. (i millim,, rnin, :}^y alt, 3^. 

Tliis species, if the specimens at hand be adult, seems to be a 
little smaller than the preceding. It is similarly perforated, of the 
same texture and glossy appearance, but is more depressed, has 
flatter whorls, wdiich are a trifle more perccfitibly spirally striated ; 
the body-whorl is quite angular, and consequently the form of the 
mouth is rather different. 

Ariopuanta (Microcystis) mildred.e. 

Testa A. norrnani simi/isy sed minor y latius perforatOy anfractibus 
magis convexisy ulrinqtie distinelc spirallter stnatis, Dium, 
maj, ,1 millim,, min. Ij, alt. 3. 

This species is considerahl) smaller, but moif widely perforated 
than either of the preceding species, and is also more strongly striated, 
the strifiD being visible under a simple lens. The suture is deeper 
tlian in either of the others and the whorls more convex, the last 
being well rounded at the periplier\. All these three species are 
thin, semipellucid, and brownish or olivaceous horn-colour. 

SUCCINEA LISTERI. 

Testa elongato-ovatay superne acuminatay tenuis, cornea, rubescens ; 
anfractus tres, rapide crcscentes, ultimus pennagnusy incrementi 
lineis tenuibus striatus ; apertura elongata, ocata, superne acu- 
minata; peristoma tenucy niarginibus callo tenuissimo junctis. 
Long, 13^ rnillim.y diam, maj,H; apertura 10-b longay 1 lata. 

This species differs in form, sculpture, and colour from botli the 
other species of the island. It is smoother, suffused with a reddish 
vinous tint, and has a shorter spire and a longer body-whorl. 
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Leptopoma mouhoti, var. 

Testa coriica^ tenuis^ scmipellucida^ umhilicata^ afbuy interdum infra 
peripheriam fusco tincta^ epidermide temi lutescente induta ; 
spira conica^ mediocriter elevata ; anfracfus 5, conve.ri, Hris 
spiralihus fliformibus {in anfr» penulthno circtfer 6) ins true ti, 
striisque inter liras sculpti^ incrementi lineis obliquis ornati ; 
ultimus Hris 12 (mediana ad peripheriam caderis paulo major e) 
succinctus; apertura fere circularise longit, iotius ^ paulo supe- 
vans ; peristoma anyiiste expansunte margmibus cat to tenuijunctis* 
Long. 10| miltim., diam. maj. 10^. 

Hab. Found on mossy trunks of trees in the upper part of the 
island {J. J. Lister). 

In sculpture the specimens from Christmas Island af^ree exactly 
with L. mouhotie Pfeiffer, from Camboja. They differ in being 
broader and in having the spire a trifle less elevated. The f)eri- 
stome also is slightly narrower. Until I have an opportunity of 
examining a larger series of the two forms, I think it best not to 
separate them specifically. 


8. On the Coleoptera of Christmas Island. 

By C. J. Gahan, M.A. 

[Received October 15, 1888.] 

The Coleoptera in Mr. Lister’s collection consist of about 70 speci- 
mens belonging to 20 different species, and to almost as many distinct 
genera. The genera mostly, and in some cases also the species, arc 
of wide distribution. One genus is new ; this, \vhile closely allied to 
an Indo-Malayan genus, is related also to a distinct Australian genus. 

In the following list 1 have indicated the genera and, as far as 
possible, the species, but the latter, I have found it impossible in 
many cases to determine without the expenditure of considerable 
time. Those which I believe to be new are described below. 

Morio orientalis. Dejean. 

Hololepta, sp. 

P^derus, sp. 

Parjegus ijsteri, n. g. et n. sp. 

' Leptaulax, sp. 

Chrysodema simplex, C. Waterh. 

Stigmatium, sp. 

Mnephilus, sp. 

Hopatrxjm, sp. 

Sessinia, sp. 
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Sessinia, sp. 

CeRESIUM nigrum, 11. sp. 

MoNOUAMMUS NATIVITATIS, 11. Sp. 

Praonetha perplexa, n. sp. 

Micracantha, sp. 

Epilachna, sp. 

A siimll Curculioiiid, and three small Elateridae, belonj^inj; to tliree 
distinct species. 


PaR.EGUS, II. g. 

Allied to jEgas, from which it differs by the form of the mandibles. 
These, in the male, are sharjdy bent inwards and are at the same 
time directed forwards and up^^ards, so that their apices, wdieii they 
meet in the middle line, are on a level with the vertex of the head. 
In the fully developed male each mandible is armed with a tubercular 
tooth on its ujipcr (or, in this case, posterior) internal border at a 
short distance from the apex. The form ot'its mandibles brings this 
genus into lelation with the A ustralian genus ; itsivmaining 

characters are those of AHyus. 

Par/egus listkki, n. s|). 

d* . Picco-brunnem^ nitidns^ mandibnlis prope apkem rtnidentatis; 
capite supra in medio minute et sparse puiictulato, ad tat era 
pone oeutos grosse pnnetafo ; p/ofboraee snprii sparse pa.net u- 
(uto, lateribiis parallclis ; elgtris Vl-striatis cam intcreallis 
punctniatis. 

Long, ciirpoiis 17 millini. ; long, mandibuli 4 millim. 

The mandirbles are jnovuled each with a process on its inner lower 
side at the base ; these processes meet in the middle line when the 
mandibles arc closed, and their posterior border is then concealed 
beneath the clypeus. The tubercular tooth which each mandible 
bears near its apex is distinct only in the fully developed males. 
The head above is minutely and sparsely punctured in the middle, 
more grossly at the sides, especially behind the eyes. The latter are 
complelel^'^ divided bv the ocular canthus. The prothorax is sparsely 
punctured above. The elytra have each six striae, the outermost of 
which are feebly marked and consist of rows of closely approximated 
punctures ; the intervals between the striae as well as the sides of the 
elytra are punctured. The anterior tibiae arc armed along their 
outer border witli four or five spines ; the intermediate and posterior 
tibiae have each a single sjnne below the middle. Six male specimens. 
The measurements given above are those of the largest. 

In the collection of H.M.S. * Flying-Fish,’ from Christmas Island, 
which was presented to the British Museum, there occurs a single 
female, which was placed in the genus j^gus ; it is probably the 
female of tlie present species. The mandibles have each a single 
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tooth at about the middle of their length ; the head is strongly 
punctured above, excepting a smooth space posteriorly, the prothorax 
is rather strongly but somewhat sparsely punctured above, and its 
sides are somewliat rounded ; the elytra have each about 5 or 6 
striae, but not more than 4 on each are apparent to the naked eye, 
and even these are not very distinct ; the whole surface of the elytra 
is closely enough punctured, 

LEin'AULAX, sp. 

This is probably a local variety of L. timoriemis^ Perch. It 
differs from that species only, so far as t can find, in the almost 
entire absence of punctures from the sides of the pronotum. The 
punctures are lestrictcd to two or three close to the anterior margin, 
and to a single or double row of small punctures along the lateral 
margin. The single shallow, rounded depression on each side to- 
wards the posterior angle bears in some specimens two or three 
punctures, in others it is quite plain. The labnim and the surface of 
the head present the same characters as in L» timoriensis ; the middle 
tooth on the margin of the clypeus is a little less distinct, otherwise 
the margin of the clypeus is hirnilarly toothed. 

Ceresium nigrum, n, sp. 

Nigmmy snhnituhim^ palpis pedlhunqnv ferruyineo-tes^ 

tareis ; proihorace in medio disci et later tuns sparse punefafis, 
his /idvo-maculatls ; scatello fulvo ; elytris panctatis^ pvneds 
evanescentibas versus medium . 

Long. ll~l() millirn. 

Black and shiny, with scattered pale grey hairs on the middle 
of the thorax above and on the ehtra. The undiTside (d’ the body 
and the legs with a faint greyish pubescence not thick enough to 
conceal the colour of the derm beneath. The fulvous spots form an 
irregular vitta on each side of the prothorax, similar in j)attern to 
that on C, simplex, Gyllh. A feeble tnl)crele is to be found on each 
side close to the anterior margin of the thorax. The punctures on 
the basal half of the elytra aic somewhat seriately arranged and are 
not very close. The last character e'^scntially distinguishes the 
species from simplex, with which otherwise it seems to he closely 
allied. The colour of the d(*rm is also very distinct. 

MoNOHAMMUS NATIVITATIS, 11. Sp. 

M. rnixto, Hope, similis, sed dfffert apicibus elytrorum sinuato-- 
, truncatis nec spinosis. 

Long. 21 niillim. 

The single male example of this species closely resembles small 
males of M. mixtus ; hut differs in the absence of sfunes or teeth 
from the apices of the elytra, in the presence of some scattered 
punctures on the middle basal part of the front oft he head, and in 
the proportionately somewhat slenderer third, fourth, and fifth 
antennal joints. As in M. mixtus, the cicatrice of the scape has an 
almost complete bordering rim, the front of the head is rather narrow, 



COLEOPTERA OP CHRISTMAS ISLAND. 


541 


1888.] 

the prothornx is somewhat uneven and sparsely punctured on the 
disk, and the elytra are punctate and have a brownish-grey pubes- 
cence dotted with numerous glabrous spots. 

pRAONETlIA PERPLEXA, n. Sp. 

Puhe brunneo-yrisea tecta ; prothorace punctate^ elytris postice 
yradatim declivibus, dense pufictatis, nec cristatis, sinyulo 
tenuiter hicarinato^ apidbus subrotundatis. 

Long. 9-1 1 millim. 

Head covered with a l)rownish or fulvous-grey pubescence, which 
is distinctly fulvous on the cheeks and in spots on the front, especially 
near the base. Tlie puhescenee almost conceals the punctures, which 
are somewhat sparse on the front, cheeks, and vertex. Prothorax 
with a close brownish-grey pubescence, with its sides apparently 
feebly rugose, the punctures on the disk scarcely visible beneath the 
pubescence. 

The elytra are distinctly and rather strongly punctured, espe- 
cially towards the sides, and have a mixed pubescence of brownish 
grey, fulvous grey, and ashy grey on the anterior two thirds, and a 
fulvous-grey pubescence on the apical declivous portion. There is 
also a small distinctly fulvous spot on each side of the rather broad 
scutellum, the latter is brownish pubescent. The two ridges on each 
elytron ht‘giu at about a third of the length from the bnse, and end 
on the posterior declivou.s part at some distance frowt the apex, the 
outer ridge extending back a little faither than tlie inner. Just 
in front of the anterior termination of the inner ridge there is on 
the disk of each elytron a broad and somewhat rounded shallow de- 
pression, and in front of this again a broad and feebly raised hump, 
hut no crest. 

The underside of the body is covered with a brownish or fulvous- 
grey pubescence, and each of the first four abdominal segments has 
a distinctly tawny fringe on the posterior margin. The legs have a 
somewhat mottled appearance, greyish sprinkled with dark brown. 

Antennae a little shorter than the body, with the basal joint dark 
brown and sparsely fidvous pubescent, the remaining joints fulvous 
grey, with their tips somewhat fuscous; the fourth joint is about 
as long as the second and third together, the fifth about half as long 
as the fourth, the following joints gradually decreasing in length. 

The present species docs not agree with any of the descriptions of 
the numerous species of the genus ; but ns many of these descriptions 
are short and inadequate it is impossible to determine it with 
certainty. 

Micracantha, sp. ? 

A single slightly rubbed specimen, belonging to a sf)ecies appa- 
rently closely allied to, if not identical with, M, abdominaliSi White. 
The latter is a widely distributed species ; it ranges from N. Aus- 
tralia (Port Essington) to Sumatra, and one specimen in the British 
Museum Collection (the Coptops modica of Uejeaii’s Catalogue) is 
from the Philippine Islands. 

Proc. Zool. Soc. — 1888, No. XXXVII. 
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9. On the Lcpidoptcra of Christmas Island. 

By A. G. Butler. 

[Received October 15, 1888.] 

The Lepidoptera obtained by Mr. Lister are represented by forty- 
five specimens referable to ten species : unfortunately some of these 
are more or less injured ; but, with one exception, all the species are 
perfect enough for identification and description : they are equally 
divided between the llhopalocera and Ileteroeera, though the former 
are more numerous in individuals. 

The types are Indo-Malayan in eharaeter, hut the speeies are 
hardly numerous enough to enable one to assert that the fauna more 
nearly approaches that of one island than another. 

RIIOPALOCERA. 

NvMPHALIDiE. 

EuPLOEINiE. 

1. Vadebra MACLEAUI. 

Vadi4)ra maclearij Ruller, IVoc. Zool. 8oc. 18Sr. p. 522, fig. I. 

Sixteen male speeirnens obtained on the beach in Fl>ing-Fish (^ove 
and on the shore-reef, on Octohtr 1st and ifrd. 

In all probability the fen. ale is on the wing a vietk later (liaii the 
male, and consequently was not seen. 

Nymphalin^. 

2. IIypolimnas eisteri, n. sp. 

c? . Rather smaller and with comparatively longer costa to the 
primaries than the male of 11, alrmcne of Java; the fringes of the 
wings less prominently white; on the under surface the basal area 
of the primaries is bright orange tawny, there is an oblique abbre- 
viated white hand beyond the cell as in II. nerinu of Ciueeiislarid ; the 
fourth and fifth whitish spots of the externo-discal series are absent, 
the suhroarginal lunulated spots on all the wings and the discal series 
of bluish spots on the secondaries are much less prominent, and the 
white band connecting the costal and anal spots is almost entirely 
obliterated ; the apical area of the primaries and basal area of the 
secondaries are paler. Expanse of wings 75-87 millim. 

5 . Mott like the female of 1). nerhta ; the abbreviated white hand 
on the primaries being equally prominent and the tawny patch 
rather more so ; the discal series, however, consists of a few minute 
bluish yioints ; the secondaries show no trace of the large \%hite 
patch of 1). nerina, but occasionally there is a small central squa- 
mose blue spot on these wings ; the submarginal and marginal bine 
spots are present though indistinct. The under surface agrees v^ith 
that of the male excepting that the orange basal area of the pri- 
maries is more extensive ; the externo-discal series of spots complete 
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though composed of smaller spots than in IL alcmene ; the secon- 
daries paler, redder towards the outer border, and with larger white 
marginal and siibmarginal spots. Expanse of wings 92-99 millim. 

Three males and five females, obtained on the 3rd and 4th October. 
One of the specimens is labelled as having been taken at an elevation 
of “700 feet on yellow creepers of jungle and another “ caught east 
of Lunch tree, October 4, 1887.’^ 

The perfect constancy of this species interests me, inasmuch as I 
have recently been accused of making far too many species in this 
genus : — 

At a meeting of the Entomological Society of London (held Nov. 
4th, 188.5) Mr. Oervase F. Mathew exiiibited a number of specimens 
of this genus of Ihitteifiios from Fiji and other islands of the Western 
Pacific, and stated that the males varied in no way whatever, but of 
the females, of uhich forty-eight were exhibited, scarcely two were 
alike ; he concluded therefore that se\eral species described as new 
were referable to a single species, and assured the members present 
that from one brood he had bred individuals agreeing with varieties 
from the Gilbert, Ellice, and Marshall Islands, the New Hebrides, 
Nev\ Guinea, Tonga, Samoa, &c. Unfortunately the series exhibited 
to the meeting consisted of females from various localities, corre- 
sponding with the forms usually received from those localities, and 
therefore in no way su|)porling Mr. Mathew’s statement ; it would 
have been interesting if the polymorphic brood described by him 
could have been exhibited, but the series before the meeting rather 
tended to prove the constancy of the various island-forms than the 
reverse. 

Ill a paper read before the same Society on the 7th Decemher, 
1887, and published in this year’s ‘Transactions,’ Mr. Mathew 
associates all the local forms under the name of Hypolimnas bolina ^ 
and observes : — “This buttcifly is occasionally to be seen in the 
vicinity of Sydney, but I never met with it there myself. 1 have 
taken it at Brisbane, Cooktowii, Chuemont Islands, Thursday Island, 
Fiji, New Caledonia, Friendly Islands, New Hebrides, Itotmnah 
Island, Solomon Island.^ Gilbert Islands, Samoa, Pelew Islands, 
New Guinea, New Britain, and have received it from Norfolk Island.” 
He adds. — “On account of tbe extiaordinnry manner in wliicli the 
females vary, it being extremely ditlicult to obtain two exactly alike 
from the same brood of larvae, a number of new sfiecies have been 
described, among which 1 may mention naresii, nwslerji, pallescens^ 
pulchra, and montroiisieri of Butler, and otaheitcp., Felder.” 

At a meeting of the same Society, held on the 4th April of the 
present year, Mr. Salvin exhibited about sixty specimens, no two of 
which were alike, of a species of Hypolimnas caught by Mr. Wood- 
ford near Su\a, Viti Levn, Fiji, on one patch of Zinnias. This ex- 
hibition, though interesting, really added nothing to onr knowledge 
of the genus, since the varieties shown were those connecting 
H, pallescens with an extremely dark representative of IL antigone^ 
which in the Museum collection have been associated since the year 

* //. bolina is an Indian typo never yot received from the Australian Region. 

37 * 
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1884, when I published an account of a collection of Butterflies made 
by Mr. Woodford in the Fiji Islands. At p. B45 of the ‘Annals 
and Magazine of Natural Ilistory* (5th series, vol. xiii.), under 
Hypolimnas pallescens, I state : — “ The series collected by Mr. 
Woodford shows a series of gradations, commencing with the ex- 
tremely pale form figured in Brenchley’s * Voyage/ through a series 
of gradually darkening forms near to JL antigone of Batavia, to a 
smoky brown form in which the markings, excepting the discal series 
of white spots on the primaries, are much obscured ; the general 
character of JT, pallescens, apart from the ground-tint, is never- 
theless retained throughout the series/* 

The fact that the males differ as well as the females has been 
overlooked, and this can only be accounted for on the suf)position that 
Mr. Mathew did not examine the under surface of‘ the wings, where 
in many nearly alllied species the best characters are frequently to 
be discovered ; as will be seen, he states that the males vary “ in no 
way whatever,” whereas I have never found any difficulty in assigning 
the males to their proper females, by looking to the pattern and 
colouring of the under surface. 

That two or three forms, differing in both sexes and each showing 
some slight degree of variation, exist together in each locality is a 
truth which cannot he questioned, and that these tv\o or three forms 
may be seasonal types of one species in each locality is possible ; but 
to associate thirty or forty distinct forms from an area extending 
from Northern India to Southern Australia (hoeause some of the 
forms from neighbouring islands are nearly allied), as one extremely 
variable species, is at once to regard “ genus *' and “ species ” as 
synonymous terms. 

It is at any rate pretty clear that only one form, and that distinct 
from any of those previously received, occurs on Christmas Island. 

L YC jEN I D 

Lycaenin.®. 

3. Nacaduba aluta. 

Cupido aluta, Druce, Proc. Zool. Soc. 1873, p. 349. n. IG, pi. 
32. fig. 8. 

Three male examples, taken in the bush, October Ist. Tliis 
snecies was described from Bornean specimens : the Museum collec- 
tion contains a series from Malacca. 

Papilionid®, 

PlERIN®. 

4. Terias amplexa. 

Terias ampleona^ Butler, Proc. Zool. Soc. 1887, p. 623, fig. 5. 

5 . Flying-Fish Cove, October Ist ; 3 rf cJ, west end of Christmas 
Island, October 3rd. 

The specimens correspond in every respect with the type previously 
received. 
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5. Ter IAS patruelts. 

c? . Terias patruelis, Moore, Journ. Linn. Soc., Zoo!, vol. xxii. 
p. 46, pi. iv. fig. ,5. 

$ • Slightly paler above than the male ; the inner edges of the 
black-brown border of primaries slightly diffused ; expanse of wings 

millim. 

9. Christinas Island, October Isf. 

Dr. Andt rson collected males on Elphinstone and Pataw Islands, 
Mergni Archi})elago ; the species, however, seems to be widely dis- 
tributed, as we have receivcil it (only differing in being a little smaller) 
from Bombay and Mhow. 

IIETEROCERA. 

L I P A R I D vE. 

6. PORTHESIA IRROHATA ? 

9 . Euproctis irrorata^ Moore, Cat. Lep. E. I. Comp. ii. p. 347 
(1858-9). 

S . Christmas Island, 2nd October. 

Only one worn specimen was obtained; it is probably the male 
of Moore’s species : the primaries are irrorated beyond the middle 
with brow'n (not with black ) scales. For a Portkesia it has unusually 
large antenme and rather more prominent eyes. 

II K R M I N I 1 D /E. 

7. IIydrillodes sp. n. 

Probably a new species, with paljn as in 77. gravatalis (liocana 
^ravatalis. Walk.) of Borneo ; the example is very badly rubbed, but 
enough colour reirains to show that the basal half of the secondaries 
below is ochreous, that these wings also have only one band across 
the disk, and that all the wings have a blackish discccellular sj»ot. 

Tso exact locality given. 

Eudraijana, gen. nov. 

Nearer to Dragnna than to anything known to me ; hut differing 
in its narrower smoother palpi, which are directed obliquely upward 
and have a pointed terminal joint ; the thorax flatter : tlie head not 
crested in front, the antennm longer ; neuration similar. 

8. Eudragana mmbata, sp. n. 

$ . General coloration oi' Drag ana pansalis^ rather less ochraceous ; 
primaries whity brown, slightly inclining to yellowish, with an in- 
ternally irregularly trisiuuated greyish external border edged with 
blaek ; a marginal series of black dots ; orbicular spot punctiforrn, 
black, interrupting a zigzag grey line which limits the basal area ; 
reniform spot represented by a black annulus, interrupting a central 
zigzag band formed by two approximated greyish stripes ; fringe 
shining whity brown ; secondaries shining pale whity brown, with 
a broad internally diffused grey outer border ; fringe yellowish as in 
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the primaries : body whity brown, slightly yellowish; palpi except- 
ing the terminal joint dark grey at the sides ; under surface pale 
whity brown ; the wings slightly suffused with grey. Expanse of 
wings 24 nullim. 

No exact locality given. 

It is unfortunate that the male was not obtained ; for, although 
no genus corresponding with this moth appears to have been described 
either as a Noctuid or a Deltoid, the characters of the male would 
indicate the affinities of the genus with greater certainty than those 
of the female. 

P Y R A L I D 

9. Pyralis listeri, sp. n. 

Allied to V, gerontesalh of Ceylon, but decidedly smaller, the outer 
black-edged white line of the primaries much less irregular and 
considerably nearer to the outer margin, and those of the secondaries 
ill-defined and partly obsolete. Expanse of wings Ui rnillim. 

Seven examples, five of which, however, are rubbed clear of scales ; 
without exact locality. 

BoARMII DAfi. 

10. Boarmia compact aria. 

Boarmia compactaria, Walker, Cat. Lep. Het. xxvi. p. 1538 
(18(>2). 

Evidently a variable species; three males were obtained, one on 
a tree-trunk in Flying-Fish Cove on September 30th, the others on 
the 3rd and 4th October. 

The type of compactaria was received from Penang. 


10. On the Insects (exclusive of Colcoptcra and Lepidoptera) 
of Christmas Island. By W. P. Kiiinv, Assistant in 
the Zoological Department, British Museum. 

[Received October 15, 1888.] 

It is unnecessary for me to preface my paper with remarks on the 
general affinities of the insects collected by Mr. Lister. Most of 
the species that he obtained prove to be new, and the greater part 
even of these exhibit no very great affinity to any already con- 
tained in the British Museum. A few species obtained (chiefly 
small Orlhoptera, several of which are immature) are not noticed, 
as we do not yet possess enough material for descriptions to be 
useful. 


OllTIlOPTERA. 

FoRFICULIDiE. 

LaBIDURA NIGRICORNIS, Sp. U. 

Long. corp. 18-20 millim. 

Black ; head smooth, not much raised, broad behind, aud narrowed 
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and produced in front; lower month-parts sornetinr.es testaceous; 
anteniise 1 7-jointed, sometimes inclining to pitcliy beneath, but with 
none of the joints white or yellow; j)rouotum smooth in front 
and very finely reticulate behind, nearly cpiadrate, the hinder edge 
rounded ; a central groove on the front half, on each side of which is 
a slight elevation ; tegniina nearly smooth, broader than the thorax, 
and l^ times as long as broad ; projecting portion of the wings rather 
narrow, sparingly punctate, about ^ as long as the tegmina, and 
very slightly tipjied with pale testaceous ; femora slightly thickened ; 
tarsi, and sometimes the extreme tijjs of the libitc, ferruginous ; 
abdomen thickly and finely punctured, the hinder margins of the 
segments appearing as if milled. Under surface more inclining to 
pitchy. Forceps nearly as long as the abdomen, moderately broad, 
more or less punctured, and incurved at the extremity ; in the male 
with a tooth at the base, and another, preceded by two or three 
small denticulations, at two thirds of the length. 

Several specimens obtained (October 3, 1887). This appears to 
be the common Earwig of the island ; it has considerable external 
resemblance to Chelisoc/ies morio, Fabr , from wliich the structure 
of its legs and its uiiicolorous anteinuc will at once distiiignisb it. 

BLATl’lDAfi. 

Blatta LiviDA, Fabr. 

Blatla livida, Fabr. Ent. Syst. ii. p. 10. n. 23 (1793). 

A cosmopolitan species. No record attached to the S|>ecimen. 

Fanksthia javanica, Serv. 

Panesthia Javanica ^ 8erv. Ann. 8ci. Nat. xxii. jj. 38 (1831). 

“These insects abound under rotten wood and in large holes in it, 
which they seem to make. In various stages of development. West 
End, Christmas Island, October 1, 4 , o, 1887.’’ 

PllASMIDyE. 

ClITUMNUS STILPNOIDES, Sp. 11. 

Long, corp- 100 millim. 

Male, Uniform brown ; head and pronotuin somewhat more grey ; 
antennae about two thirds as long as the mesonoturn ; pronotuin 
hardly longer than the head ; mesonoturn one fourth longer than 
the metaiiotum ; two small horns between the eyes ; legs long, 
slender, unarmed, clothed with very fine oblkpie bristles ; outer anal 
appendages longer and less incurved than in C. Hilpnus. 

Taken October b, 1887. Also two immature specimens, appa- 
rently belonging to the same species. Closely allied to C. stilpnus, 
Westw. 

Gryllidas. 

Phisis listeri, sp. n. 

Long. corp. 15 millim. 

Male, Pale green ; head and pronotum darker, with two conspi- 
cuous yellow lines, slightly convergent, running from the back of the 
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eyes to the base of the pronotum ; suture of the tegmina yellowish^ 
and the antennae, legs, and under surface of body likewise inclining 
to yellow ; four front femora and tibiae armed with long slender 
spines ; hind femora considerably thickened before the middle ; hind 
femora and tibiae with very numerous short spines. 

Three specimens, two immature. The adult specimen above 
described shows only three spines on the intermediate femora ; but 
one of the others has four, showing that this is not a constant 
character. 

One of the immature specimens bears a label ‘^Christmas Island, 
October 3. Colour grass-green.” The colour is now much varied 
with yellow. 

Allied to P. pectinata, Gu6r., but considerably smaller than any 
of our specimens of that species. 

Phyllopte ri dm, 

Gryllacris rtjfovaria. 

Long. corp. 32 millim. ; ovipositor J 12 millim. ; exp. ah 65 
millim.; long, antennarum circa 110 millim. 

Yellowish brown ; the head, especially the face, red ; the vertex, 
the neighbourhood of the eyes and of the antennae, the space between 
the latter, the lower mouth-parts, and the palpi more or less varied 
with yellowish ; prothorax and sides of abdomen beneath varied 
with red ; spines of the hind legs tipped with black ; tegmina 
yellowish, with yellowish veins. Wings ample, pale grey ; the longi- 
tudinal iiervures yellowish brown ; the cross-nervures blackish, 
bordered with dusky on each side, except the two or three outer 
rows, the outermost of all being varied with yellowish. 

Moderately stout, smooth and shining ; face with a few shallow 
punctures ; head and thorax of equal breadth ; anteniuc, legs, and 
anal appendages (except ovipositor) sparingly clothed with tine short 
woolly hairs ; hind femora with from nine to eleven short spines, 
hardly arranged in pairs, on each side ; hind tihise with six irregular 
pairs, without counting the apical ones. In the mule the last seg- 
ment of the abdomen terminates in two short stout conical j)ro- 
jections ; the upper anal appendages are long, tapering, divergent 
in the middle, and slightly incurved at the tips ; the lower appen- 
dages are only half the length of the upper ones, and are simply 
divergent. In the female the upper appendages are stouter at the 
base and more incurved at the ti[»s than in the male, but are of 
nearly equal length. 

Belongs to the same group as Gryllacris tessellata, Drury, but 
readily distinguished by the total absence of black markings on the 
head and thorax, and by the colour of the tegmina and wings. It 
is probably more closely allied to G, variabilis, Bninner (Verb, 
zool.-bot. Ges. Wien, xxxviii. p. 353, f. 40), than to any other 
described species. 

Appears to be a common species on Christmas Island, as one male 
and four females were 'obtained. 

Taken on leaves on a tall tree-top, October 9. 
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LoCUSTIDiE. 

PrIMNIA (?) ORIENTALIS. 

Exp. al. 44 millim. ; long. corp. 26 millim. 

Grass-green; anteiiniD about twice as long as the head and prono- 
turn, yellowish (faded?), the tijis brownish ; tips of mandibles and fialpi 
dark green ; vertex with four dusky lines approximating in front, 
the inner ones much nearer together than the space between these 
and the others ; the transverse grooves on the pronotum black, the 
first shorter than the others, and ending in a dusky spot on each 
side, behind which is another dusky Sf)ot (between the second and 
third grooves) ; the second groove is angulated forwards at its extre- 
mities, ending in blackish spots ; betore the first groove runs a 
transverse reddish line, only distinct on the sides. Abdomen blackish 
above, green on the sides and beneath ; a large dark green spot 
beneath, towards the extremity of the 8th segment. Elytra green, 
with many of the longitudinal nervures yellowish ; the intermediate 
spaces inclining to hyaline beyond the middle. Wings smoky hyaline, 
with brown nervures ; costal nervure yellow, and the nervures at the 
base and alons: the inner margin grass-green. Spines short, tipped 
w'ith black, as will as the claws. 

I refer this insect to Primnia^ StSl (the type of which is from St. 
Helena), with some doubt. 

“ Flew into light in tent, October 9th.” 

CvRTACANTHACUrS FUSILINKA, Walk. (?). 

Cyriacanthacris fusilineay Walk. Cat. Derm. Salt. iii. p. .564. 
n. 30 (1 8/0). 

I am not quite certain that the specimen from Christmas Island 
is identical v^ith Walker’s sj)ccics from (/cylon ; but it closely 
approaches it, and as there is only a single specimen from the 
former locality, and that not in very good preservation, 1 have been 
unwilling to describe it as new. 

Cyrtacanthacris disparilis, sp. n. 

Exp. al J 90 lin., 5 11,5 lin.; long. corp. 6 51 lin., J 80 lin. 

Male. Head and body yellow, inclining to reddish above ; antennae 
with the first two joints yellow, the remainder black above, beneath 
pitchy or yellowish ; tegniina longer than the abdomen, yellow ; the 
longitudiiral veins darker ; towards the tip the membrane becomes 
nearly hyaline, and many of the nervures are brown. Wings smoky 
hyaline, the nervures towards the base and costa yellow, the 
remainder brown ; the nervures immediately at the base incline to 
reddish. Legs yellow, darker above ; tarsi inclining to reddish ; the 
joints sometimes marked with green ; claws black at the tips ; hind 
femora with three carinee above, with short and distant serrations ; 
these and the lower lateral carina are irregularly marked with black ; 
the intermediate space above is slightly reddish, more so at two 
points than in others, which gives the appearance of two interrupted 
b^nds. Sutures of the knee-joint black. Hind tibise with a green 
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spot at the base above, otherwise dull-green; the under surface 
yellow. Spines yellow, tipped with black ; hind tarsi yellowish or 
reddish. 

Female, Reddish brown, inclining to black on the upper part of 
the head and thorax ; antennae black (including the two basal joints), 
and pitchy towards the extremity; face reddish. The frontal 
concavity is black on the sides, but is filled up with yellow, which 
forms the front of a broad yellow stripe which runs to the extremity 
of the prothorax, of which the borders, and especially the lower 
hinder angles, are more or less yellow ; the borders of this streak 
above, the facial carinse, and a stripe under each eye are darker 
than the surrounding parts. Four front legs dirty green, varied 
with yellow ; the arolia reddish ; middle femora with a double row 
of yellow spots on the outside. Hind femora brown above and 
reddish beneath, with two blackish transverse bands above ; the 
space between the lateral cariiuc with oblique or oval whitish or pale 
yellow marks, and a continuous yellow stripe on the under surface. 
Hind tibiee black above, with a yellow spot at the base, and brownish 
yellow beneath ; spines yellow, tipped with black. Hind tarsi 
reddish, with a black carina above ; tegmina brown, the interspaces 
more hyaline towards the tips. Wings as in the male. 

Allied to 0. melanocerus^ Serv. {niyriconie^ Burm.), from Java 
and Malacca. 

I should not have ventured to place these insects together but for 
a memorandum which accompanied them, stating that they were 
found in coiiv by Lieut. Richardson near the shore of Christmas 
Island on October 1, 1887. Another specimen of the male was met 
with on October 2 at Flying-Fish Cove. 

Epacromia rxjfostriata, sp. n. 

Exp. al. S 43 lin., 5 40 lin. ; long. corp. cf 20 lin., 5 22 lin. 

Male, Testaceous, speckled with reddish and black ; a small 
black spot beneath each eye ; a black stripe (bordered above by 
a pale line and suffused below) runs behind each eye to the extremity 
of the pronotum ; it is intersected at the third groove of the pro- 
notum by the pale line which runs below instead of above the hinder 
part of the black stripe, which is conical and more sharply defined 
than the rest ; hind femora on the inside black for half their length, 
followed by a long black spot ; the inside sutures of the knees are 
also black ; hind tibiae beneath black at the base and for the last 
three quarters of their length ; spines whitish, tipped with black. 
Tegula testaceous, subhyaline beyond the middle, with reddish ncr- 
vures ; the basal half of the principal nervure black ; wings clear 
hyaline, with pale nervures ; several of the longitudinal nervures 
before the middle of the wing black for at least part of their length. 

Female similar to the male, but much redder, and hardly speckled ; 
edges of the frontal concavity blackish, and from this run two 
slightly diverging blackish lines between the eyes and as far as the 
occiput. Markings of the head and pronotum nearly as in the 
male ; sides of pronotum varied with yellowish. Hind femora red 
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(very bright red bcneatli), and marked as in the male ; hind tibiae 
black at the base on the inside and beneath ; the basal third olher- 
wisc yellow, the middle tliird black, and the apical third red. Sf)ines 
white, tip])ed with black ; extreme tip of hind tibiae, including the 
base of the terminal spines, and hind tarsi, yellow. Tegulae and 
wings nearly as in the male ; but the tcguloe, and especially most of 
the longitudinal nerviires, darker ; many of the cross nervules, a short 
stripe before the middle above the principal iiervure, and most of the 
nervures on the inner marginal region are red. 

In both sexes the costa is moderately arched at one fourth of its 
length. 

Not very closely related to any species previously represented in 
the British iMuseurn. 

Ca])tured October 1. 


HYMENOPTEUA. 

FoRMICIDiE. 

Camponotus melichloros, sp. n. 

Long. corp. 7-8 lin. 

Worker, Structure nearly of C. ligniperda. Thoracic sutures 
fairly well defined; node of petiole forming a rounded plate. Smooth 
and shining, sparingly clothed with erect wlnte hairs ; thorax honey- 
yellow ; head and tarsi reddish ; flagellum paler ; abdomen black, 
with pale sutures ; eyes and extreme ti])s of mandibles black, the 
latter sexdentate. 

The following label was attached to the bottle: — “Two forms from 
same iiest in rotten wood. Flying-Fish Cove, October 2.” The 
s[)ccimens differ little, except that some arc rather smaller and paler 
than others, and with conspicuously smaller head. 

PONERID/E. 

Lobopelta DIMINUTA. 

Ponera diininutn. Smith, Cat. Hym. B.M. vi, p. 89. n. 23 (18.00). 

Four workers from a nest ; found near the summit of Christmas 
Island, October 4. Originally described from Sarawak. 

EuMENIDiE. 

OdYNERUS POLYPHEMUS, sp. II. 

Long, corp, 10 millini.; exp. al. 17 niillim. 

Black, thickly and closely punctured ; head with a yellow spot 
between the antennee ; tlie orbits opposite the anteimm very narrowly 
edged with yellow ; a yellow streak on each side of the base of the 
clypeus, just below the antennae, and a yellow streak behind each 
eye, above the middle. Prothorax edged in front with a broad 
yellow stripe, tapering and interrupted in the middle, and cut 
squarely off on each side. Tegulae pitchy, with a very small yellow 
dot in the middle, a triangular yellow spot above, and another, sub- 
rotund, on the mesopleura. Scutelluia with a broad longitudinal 
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yellow stripe on each side ; postscutellum yellow ; mctathorax with 
a broad curved yellow stripe on each side. Abdomen with the first 
segment yellow above, except in front, a black line interrupted 
behind on the median line above; second segment yellow above 
except at the base, and on a wide conical space which extends to 
three quarters of its length ; on the hinder edge of the segment the 
yellow colour is continued on the lower surface, but does not form 
a complete ring, being widely interrupted in the middle ; the third 
segment bordered with yellow behind on the upper surface. Wings 
dirty hyaline, smoky along the costa and in the radial cell. 

Allied to 0. confiuenius. Smith, from Sumatra, but differing much 
in colour from any described species. 

No particulars of capture. 


Vespid^e. 

POLISTES BALDER, Sp. 11. 

Exp. al. 28 millim. ; long. corp. 13 millim. 

Ochreous yellow, with linear black markings. Head with a hlack 
line just above the antenncp, the ends of which run upwards on each 
side and slightly diverge ; below the antennae the clyfieal suture is 
black, and this curve is sometimes connected with the upper one by 
a hlack line on each side within the antennae ; a black line crosses 
the head just behind the ocelli, over which extends a continuous 
hlack spot; the tips of the mandibles are also black, as well as the 
basal parts of the head and prothorax. Thorax with all tlie sutures 
more or less black, sometimes not continuously ; the central black 
line is frequently incomplete behind. Pectus and pleura black, the 
latter marked with four or five large and small yellow spots. Scu- 
tellum, postscutellum, and metathorax yellow; the sutures rather 
broadly hlack ; groove of the inetathorax black. Legs almost 
entirely yellow or reddisii yellow ; the trochanters and tlie extreme 
tips of the coxse and bases of the femora black. Abdomen inclining 
to reddish yellow, but with no distinct markings, except a black 
spot above at the base of the 1st segment and the suture between 
the 1st and 2nd segments, which is generally black. Wings smoky 
hyaline, with brown nervures; costal nervure and costal region 
yellowish. 

Allied to P. hebreeus, but smaller and differently coloured. The 
first segment of the abdomen, too, appears to be a little longer and 
more gradually widened. 

Two nests accompanied these Wasps. They are round, and the 
smaller one is considerably raised in the middle. The upper surface 
is grey; the outer portion is inky black towards the base, and 
whitish on the sides above. 

One of the Wasps was taken on October 1 at Flying- Fish Cove ; 
a nest, with eggs, larvse, and cocoons, was found on the underside 
of a branch at the same place on October 2 ; and another nest, with 
Wasps flying round it, on October 5. 
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HEMIPTERA. 

Lyg^id^e. 

Lyg.f.U8 subrijfescens, sp. n. 

Long. corp. 11-13 riiillirn. 

Pitchy brown above ; the head, pronotum, and base of the elytra 
bordered with dull red ; the ocelli and the space between each eye 
brighter red ; antennse and legs pitchy brown above and below ; head 
and body dull red beneath (in the female tlie abdomen is shaded 
with brown on the sides and towards the extremity, and the legs are 
of a redder brown beneath than above). Proboscis pitciiy, extending 
to the middle of the third segment of the ah{loinen. 

Allied to L, longiusculus^ Walk., from Celebes. 

The female was taken at Flying-Fish Cove on October 2. 

IIOMOPTERA. 

CiCADIDiE. 

OXYPLEURA CALYPSO, Sp. IL 

Male. Black, with testaceous markings. Head black ; front of 
vertex with a wide testaceous stripe on each side, extending from the 
inside of the eye to llie striated portion of the face. Jjongitndinal 
sulcation broad, rather deep, black, surmounted by a trapeziform 
ochroous spot ; the transverse striations, except the upper ones, arc 
marked with ochreous, ending in a continnous ochreous stn[)e, not 
striated, on each side of tlie extremity of the longitudinal sulcation. 
Side*^ of fa(!e clothed with thick yellowisli-grey hair; labrum with a 
longitudinal testaceous strijie, expanded above and below ; proboscis 
testaceous, black towards the extremity, and reaching as far as the 
hinder trochanters ; antennae black. Pronotum tes^ac•eous, entirely 
so behind ; a dumbbell-shaped black mark in front of this, extending 
to the front edge, and the central sutures hlackisli ; sides not greatly 
expanded, with irregular black markings, and clotlied with grey hair ; 
inesonotum black, with two short thick tawny >tripes on each side, 
not reaching the front edge, and a spear-headed tawny mark, filled 
with black in the middle, directed forwards ; scutellum with the 
hinder half and lateral ridges testaceous. Abdomen black ; sutures 
narrowly edged with testaceous, especially on the sidea ; segment 7 
with two testaceous dots in the middle and a larger sjiot on each 
side. Sternum mostly black, clothed with greyish hair ; legs testa- 
ceous ; coxae, four front femora, and tarsi streaked with black above ; 
opercula testaceous, extending nearly to the end of tlie first segment 
of the abdomen. Abdomen beneath testaceous ; basal segment entirely 
black, the follov/ing segments triangularly blackish on each side at 
the base, the last two lateral lobes spotted with black. Tegulaj and 
wings hyaline, with brown nervures ; costal nervures and inner mar- 
ginal nervures testaceous. 

Allied to 0. hufo and 0. jpolita^ Walk., but differently marked. 

An extremely hairy pupa, marked “ Dug up, earth, October 8,” 
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accompanied the specimen, besides an empty pupa-skin, both pro- 
bably belonging to the same species. 

Fulgorid^. 

Ricania flavicostalis, sp. n. 

Exp. al. 20 millim. ; long. corp. 7 millim. 

Male, Head yellow, with four keels ; vertex depressed, brown, 
except at the sides and on the median line ; front qiiadricarinate, the 
angles of the outer carinse very prominent, the middle ones hardly 
projecting on the frontal edge ; all the carinte black, and with a short 
dark line on the clypeus between them, the middle ones rather wide 
apart, and meeting in a point at the extremity of the clypeus. 
Thorax and abdomen blackish brown above, the thorax tricarinate, 
varied with ferruginous on the sides and along the outer edges of the 
two outer carinaj ; abdomen with the second segment greenish, and 
the base of the three following segments ferruginous. Under surface 
of the body and legs yellowish ; the four front tibim brownish above ; 
abdominal segments edged behind with a green line; the last two 
segments reddish brown. Wings hyaline ; fore wings with the 
costal space yellow as far as the black stigma, beyond whicli is a 
hyaline space ; hind margin broadly y)urphbh brown, intersected by 
a curved line nearly parallel to the hind margin ; within the middle 
of this runs a narrow vitreous stripe covering the outer half of seven 
cells ; one or two very irregular series of transverse cells beyond the 
middle of the wing, not even uniform on both sides ; inner marginal 
region tinged with yellow, but less strongly than the costa ; costal 
cross-nervures not forked, but most of the apical nervurcs beyond the 
stigma and on the hind margin are forked. Hind wings hyaline, 
brown along the hind margin, the first six or seven marginal nervurcs 
from the tip furcate or bifurcate. 

The neuratioii of this and the two following species somewhat 
resembles that of 11, pano7'pa^formis. Spin. No dates of capture are 
attached to any of the specimens. 

Ricania affinis, sp. n. 

Exp, al. 22 lin. ; long. corp. 9 lin. 

Male, Very similar to the last species, but darker above, the 
brown bands on the clypeus beyond the inner carinse darker ; under 
surface of body yellow, with irregular black markings beneath the 
wings, and a large spot on the pectus between the first two pairs of 
legs; abdomen not banded with green above, but with a row of 
yellow spots on the sides. Wings hyaline, not tinged with yellow on 
the costa or inner margin, but with a yellow spot on the costa (like- 
wise edged with black within) before the black stigma ; below the 
stigma are some small brown blotches along the line of the inner row 
of transverse cells ; there arc also two small brown spots nearer the 
base on the lower half of the wing ; hind margin brown for about 
one sixth of the width of the wing, and marked with two irregular 
hyaline spaces, each covering several cells ; close to the hind margin 
runs an interrupted row of small hyaline dots. Hind wings hyaline, 
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edged with brown, except towards the anal angle. Neuration nearly 
as in the last species, but the outer row of transverse cells less 
numerous. 

Ricania hyalina, sp. n. 

Exp. al. 1.5 inillim. ; long. corp. 5 millim. 

Male, Head yellowish ; the carinae black, the clypeus marked u ith 
brown lines between them ; the middle carinse not projecting on the 
vertex, which is deeply and triangularly depressed in the middle ; 
tliorax reddish above, the middle carinae yellow ; abdomen brown 
aboA^e, the sides marked with yellow, and the segments bordered 
with green behind. Under surface of the body yellow, the femora, 
the extreiT.ities of the first five segments of the abdomen, and a large 
spot at each side at its extremity green; the base of the first five 
abdominal segments rich cream-colour. 

Allied to 11. pellucida. Spin., and ll. panorpmformisy Germ. 

DIPTERA. 

Asilid^. 

LaPIITIIA NTCROC/EllULEA, Sp. 11. 

Exp. al. 28 lin. ; long. corj). 14 lin. 

Head black ; tlie hairs on each side in front within the eyes silvery 
white; beard and proboscis black; hairs at the back of the eyes 
slightly greyish. Thorax above inky black, hardly shining ; the 
front, sides, and sntuics clothed with v\liite hair, inclining to silvery. 
]^egs inky black, more shining than the thorax, clothed with white 
hair; pnlvdli brown. Abdomen deep purple, shading into green at 
the extreme ends of the segments and with three spots formed of 
white hails on each side of the fii>t three incisions. Tlie first seg- 
ment of the abdomen is slightly expanded ; the remainder are of 
nearly equal width to the extiemity, the last segrnriiL being slightly 
narrowed and snbtruneated. Wings hyaline brown, with a very 
slight pnr|)lish iridescence, and, towards the base, more trans])arent ; 
hal teres of a cons[)icnous orange- hrowni. 

Allied to L. aurifacies, Walk., from Romeo, and to several other 
species from the Malay Archipelago. 

MuSCIDiE. 

Stiliiomyia jucunda, sp. n. 

Long. corj). 7^-10 lin. 

Head black; middle of face, antennaj, &c. hoary or lead-colour; 
sides white ; mouth-parts reddish ; hinder orbits narrowly white. 
Thorax and abdomen green, strongly punctured ; front of prothorax 
edged with hoary ; abdominal segments imrrowdy edged behind with 
hlue-hlaek ; thorax beneath, in the middle and hinder portion, as 
well as tlie legs, black ; sides of front part of thorax green ; wings 
hyaline (?) (discoloured in all the specimens) ; halteres white ; spines 
on the body and legs black. 

Several specimens, without date of capture. 

Allied to S. decrescens. Walk., from Morty Island. 
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IL On the Arachnida, Myriopoda, and Land-Crustacea of 
Christmas Island. By R. I. Pocock, Assistant Nat. 
Hist. Museum. 

[Received October 15, 1888.] 

Although not extensive in numbers either of species or indi- 
viduals, Mr. Lister’s collection of the above-montioned groups of 
animals presents some features of no little interest. No Cliilopod 
has ere this been recorded from the island, and amongst the s}>cci- 
mens obtained are examples of two species of Cryptops, a genus winch 
has never before been reported from any part of the Oriental Region. 
As might liave been expected, one of these is new ; while, curiously 
enough, the other is inseparable from the common C. hortemis 
(Leacli), which is tolerably abundant in the neighbourhood of 
London. 

Such wide-spread and well-known Cliilopoda as Scolopendra 
morsitans (Linn.) and subspinipes (Leach) are conspicuous for 
their absence. The two species of Diplopoda taken are new ; one, in 
addition, constituting a new genus ; but this fact, considering the 
scantiness of our knowledge of the Diplopod fauna of the neigh- 
bouring lands, is not surprising. With the excef>tion of one world- 
wide form the Arachnida belong to species that have been described 
only from Australia; and it may ])erhaps be worth while in this 
connection to call attention to the fact that (]apt. Maclear brought 
back in 1887 one specimen of Liocheles australasuv (Fahr.), a 
Scorpion that ranges from the Corea to the Fijis (see Proc. Zool, 
Soc. 1887, p. 520). One species of a land-crab was taken. This, 
in addition to its being a new species, is of interest inasmuch as it 
renders justifiable the view that the genus Limnocarcinus (De Man) 
should be regarded as a synonym of Hyheocarcinus (Wood-Mason). 

CHILOPODA. 

ScOLOPENDRlDiE. 

Cryptops hortensis (Leach). 

For synonyms and an excellent description of this well-known 
European species and for references to the literature which treats of 
it, see Latzel, ‘Die Mvriopoden dcr Oster.-Ungar.-Monarchie/ i. 
p. 153 (x\.lfred Holder, Yienna, 1880), 

One specimen under a stone in Flying-Fish Cove. Although I 
ha\e subjected this specimen to a most careful examination, 1 can 
find no reasonable grounds for separating it from the common 
European form. 

Cryptops inermipes, sp. n. 

Colour ochraceous, cephalic and anal segments darker. Antennce 
long, slender, imperfect, being composed of but sixteen segments ; 
segments cylindrical, the proximal short and thick, and sparsely 
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hirsute, the distal much more slender and densely pubescent. Head- 
plate cordate, hirsute, without sulci ; basal plate not visible. Maxil- 
lary sternite wide, simple, with toothless but bristly anterior margin ; 
maxillary feet bristly, inner margin not furnished with teeth ; claw 
long and gently curved. 

Tergites scantily hairy and sparsely punctured ; first without 
sulci and slightly overlapping the head-plate in front ; second with 
two shallow sulci ; the rest, w'ith the exception of the last, bearing four 
sulci, two median, paiallcl, complete, and on eacli side one which, 
starting anteriorly near the median sulcus of its side, curves out- 
wards and terminates on the surface of the tergite in the anterior 
region of the body, but n aches, or nearly reaches, the hinder margin 
of the })late in the posterior region of the body ; lateral margins not 



n 
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Crypt ops inermipcs. 


raised. Sternites : eacli, the first excepted, furnished with a median 
longitudinal sidcu'^, and most of them with a median transverse 
sulcus, which cutting the other at right angles makes the form of a 
cross. Tlie distinctness of this latter sulcus is variable, and it 
almost disappears in the posterjor region of the body. Arial segment : 
tergite with parallel lateral margins and angularly produced poste- 
rior margin ; anti‘rior ])ortion of pleurite furnished witli large, not 
close-set pores ; posterior portion without ])ore^ ; posterior margins 
slightly convex and bristly, obtuse below ; sternite with a median 
anterior abbreviated sulcils, slightly curved lateral margins and 
com ex posterior margin. Legs (all that remain) remarkably hirsute, 
but none of the segments spiny or denticulated. 

Length about 27, of antenine 5i millirn. 

One specimen beneath a stone in Flying-Fish Cove. 
pRoc. ZooL. Soc. — 1888, No. XXXVIll. 
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This species may be recognizerl inter alia by its cylindrical an- 
tennal segments, and by the absence of denticles upon the under 
surface of the tibial and proximal tarsal segments of the anal legs. 

Gkophilid^k. 

Mecistockphalus castaneiceps (Haase). 

ecistoceiihalusi castaneiceps^ Haase, Dio Indisch-Australischen 
Myriopoden, pt. i. Ciiilopoden, p. 102, pi. vi. fig. 100. 

Six specimens were taken under stones in Flying- Fish Cove. 

This species has hitherto only been recorded iVorn Pulo hklarri, an 
island on the north coast of Java. 


DIl^LOPODA. 

POTA'DKSM ID E. 

Cyltndrodesmus, gen. nov. 

Genus generi Strongylosoma affine ; eo discrepans quod far ami n a 
repugnntaria, absentihus enrinis lateralihus^ in srgmentorum 
superficie sitam hahent ; lahro ad speci**m ferme qaadraite 
lamin(V ex anterioix capitis wargine prom mentis conformnlo. 

For other characters see under the sjiecific diagnosis. 

Cyltndrodesmus htrsutus, sp. n. (Fig. 2, p. 

Colour ochraceous or testaceous. Ilead-plnte remarkably convex 
in its upper portion and cleft by a longitudinnl median sulcus, which 
terminates before reaching the interantennal space. This space 
very narrow. Externally to the point of insertion of each antenna 
the head-plate is somewhat deeply excavated, to form a groove, which 
is bounded on the inner side just above the ])roximal joint of the 
antenna by a rounded prominence, and on the outer side by a con- 
spicuous ridge which, sharply defined above, nn^rges insensifily with 
the rest of the head-])latc below, and is continuous with the external 
margin. Beneath the interantennal space the head-plate presents 
a shallow transverse constriction. The labrum is remarkably promi- 
nent and projects as a somewhat quadrate prolongation from the 
lower portion of the head-plate, its lateral margins cutting the lateral 
margins of the head-plate at about an angle of 135^. Its anterior 
margin is almost straight and feebly toothed in the middle, and its 
antero-latcral angles rounded. liead-piate thickly clothed with 
short hairs and closely but obscurely punctured. 

Antennce short and hairy ; segments 2, 3, 4, 5, proximally nar- 
rowed, about equal in length and somewhat cup-slmped; sixth 
segment much larger and more cylindrical than those that precede 
it ; seventh segment cylindrical, small, but conspicuous. 

Ter git es not shining, dull, rugulose, thickly clothed with short 
hairs and sparsely with longer hairs: first with simple margins 
and rounded lateral angles ; second widened inferiorly on each side ; 
hinder half of each of the other somites above evenly arched from 
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side to side ; the inferior surface less arched, with its plane meeting 
the plane of the lateral surface almost at right angles. On the 
under surface, near the point of junetioi^ of the two surfaces, there is 
a shallow constriction which gives each somite the appearance of 
being furnished below on each side with a rounded keel-like promi- 
nence. These prominences form a continuous series extending from 
the lateral margin of the first tergite to the posterior end of the body, 
a scries which corresf)onds with the series of inferior keels found in 
some ( ? all) sjiecies of Strongijlosoma. 

Foramina repugnatoria small, circular, with slightly raised mar- 
gins, situated in the middle of the sides of the same somites, as in 
Sfronggloaomay but not supported upon even a trace of a keel ; those 
in the anterior region of tlie body situated in the anterior portion of 



Cylindrodcsmus hiryaf ?(s. 


the posterior half of each somite, those in the posterior region of the 
body in the posterior portion of the posterior half of each somite. 
Anal tergite [iroduced behind into a short rounded prominence which 
slightly overlaps the anal valves; niargins of valves not raised; 
snbanal plate somewhat quadrate, with slightly concave and con- 
verging lateral margins, and slightly concave posterior margin, at 
each end of which is a pronjinent tooth. ^ ^ 

Legs hairy. Copnlatoiv foot of the male consisting of two 
segments ; proximal segment, half of which is inside the body, 
slender and cylindrical above, stout below, and membranous on the 
inner surface, where it comes into contact with its fellow on the 
opposite side ; from its distal extremity on the inner surface springs, 
at right angles to it, the distal segment, which projects forwards 
parallel to the long axis of the body ; this segment has the form of 
a slightly waving rod which is sharply upturned toward^ the distal 
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extremity, where it is bifid ; proximally it is furnished with a few 
longer and shorter hairs. 

Total length about 7 millim. 

Five males and six females were taken under stones in Flying- 
Fish Cove. 

JUUDAE. 

Spirostreptus (Nodopyge) exocceti, sp. n. 

Species belonging to the immucronate hornomorphons group. 

Number of somites .54 or 55. Total length about 22 millim. 

Head-plate convex from above downwards and from side to side, 
marked above with a short median sulcus ; eyes small, consisting of 
about sixteen or seventeen ocelli ; front sparsely punctured and 
hirsute ; labial margin slightly concave and furnished with five 
small teeth. 

Somites. Anterior and posterior margins of the first tergite 
converging gradually and meeting at an angle of about 50^ ; apex 
of angle rounded, with raised margin ; antero-lateral margin as far 
as the region of the eyes raised ; running from the anterior margin 
of the tergite, from a point on a level with the ocular area hack- 
wards and flownwards to the posterior margin, is a single sulcus, 
above the posterior extremity of which there may he a few short 
sulci. Infero-lateral i)ortions of the hinder half of each somite 
longitudinally striated, the striae being somewhat widely separated ; 
foramina repugnatoria small, round, situated in the middle of the 
plate above the striated portion ; upper surface of somites bearing a 
few setiferous punctures, the binder half of each divided by a 
complete sulcus. 

Anal tergite hirsute, not posteriorly produced into a process 
which overhangs the anal valves ; anal valves hirsute, not prominent, 
with margins not compressed; subannl [date evenly rounded. 

Colour shining black ; hind margins of segments and labial regions 
lighter ; legs testaceous. One specimen, which has in all probability 
lately undergone a moult, is pale-coloured. 

Five specimens (one 6 ) taken under stones in Flying-Fish Cove. 


ARACHNIDA. 

EpeiridvE. 

Nephila nigritarsis (L. Koch). 

Nephila nigritarsis^ L. Koch, Die Arachniden Australiens, &c., 
i. p. 152, pi. xii. fig. 4. 

Seven adult female specimens from the lower slope above Flvine- 
FishCove. r / b 

This Australian species was described by Dr. Koch from speci- 
mens obtained from Rockhampton and Port Mackay. 

Received with the above were four immature specimens of Nephila 
which I cannot with certainty identify. Probably they are the 



1888.] 


MYJaiOPODA, ETC. OF CHRISTMAS ISLAND. 


561 


young of K nigritat'sis. A note by Mr. Lister refers to tlicin as 
“ spiders forming vertical geometrical webs close together in parallel 
planes with cross-lines between them.” 

Attidae. 

Homalattus auratus (L. Koch). 

Homalattas auratus^ L. Koch, op. cit. ii. p. 1087, pi. xcv. fijrs. 

U 5. ^ t ^ 

Two specimens. 

This species was recorded by Dr. Koch from the following 
localities in Australia — Rockhampton, Gayndah, Peak Downs, and 
Cape York. 

Sparassid.®. 

Hktkropoda vknatoria (Linn.). 

For synonyms of this Spider see Keyscrling, ‘ Die Spinnen Ame- 
rikas,’ Laterigrada, p. 337. 

This species is found in all tropical countries. 

An adult female, with egg-bag, and several immature individuals 
were taken in Flying-Fish Cove. Mr. Lifter describes the egg-bag 
as having been found suspended amongst the irregularly crossing 
threads of the web. 


CRUSTACEA. 

Geocarcinid-®. 

IIyl®ocahcinus (Wood-Mason). 

lEi/laiocarcinus, AVood-Mason, Journ. As. Sue. Beng. xlii. pt. 2, 
p. 258, pis. XV., xvi. (18/3). 

Limnocftrcinus, De Man, Notes from the Leyden Museum, i. 
p. 65 (1879). 

For my reasons for considering Limnocarcinus synonyriious with 
Hylcvocarcinus see below. 

IlYL®OCARClMJfe5 NATALIS, S[). n. 

Curapoce thickly and finely punctured above ; j)Osterior two 
thirds nearly flat, anterior third sloping convexly forwards ; cardiac 
region with a low elevation on each side in front, wrinkled behind ; 
branchio-cardiac grooves indistinctly defined; gastric region sharply 
marked oiF behind from the cardiac and branchial regions by a 
groove which curving forwards on each side ])asses into the hinder- 
most of the three smooth pale s])ots, termed by Wood-Mason the 

tell-tale marks of descent ” ; running oblitpiely forwards from each 
of these spots is the conspicuous cervical groove, which in the 
middle of its course dilates into the second pale spot and terminates 
in the third at the external margin of the orbit ; epibranchial region 
separated from the mesobranchial by a groove, which anteriorly 
breaks up and falls short of the superior margin of the carapace ; 
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protogastric and branchial regions in front marked with squamiform 
tubercles, which, running into definite series, are continued on to the 
inferior lateral surface of the carapace ; these tubercles become 
finer as they approach the bases of the legs, and disappear entirely 
towards the facial region ; there is no distinct line, either of 
tubercles or denticulations, separating the superior from the inflected 
regions of the carapace, although close to the external margin of the 
orbit there is a conspicuous tooth, and separated from this by the 
distance of one millirn. another smaller tooth ; these teeth together 
with the external suborbital lobe constitute the upper margin of an 
almost smooth area, which is bounded below by a finely serrate 
transverse ridge, running outwards from the margin of the epistoma. 
Anterior half of the gastric region marked with a conspicuous 
median longitudinal groove, which terminates in front between the 
slightly prominent epigastric lobes ; front vertical, narrow, with 
raised margin and feebly convex anterior border ; orbits a little wider 
than long, with superior border externally finely serrate, internally 
smooth ; external suhorbital lobe obsoletely dentate and separated 
fiom the internal suhorbital lobe by a space which is about half as 
great as the space sefiaratiiig the internal lobe from the front. 

Ext, maxillipedes. Inner margins scantily hairy ; exopodite 
shorter than the second (ischial) segment and concealed behind it ; 
ischial segment nearly as wide as it is long ; the third (ineral) 
segment depressed in the middle of its surface, thickly clothed with 
hair externally, and with its anterior margin excised ; the small 
af)ical segments densely hairy and not concealed behind the ineral 
segment. 

Chelipedes externally beset with squamiform tubercles and 
scantily clothed with short black hairs ; equal in size and identical 
in shape ; merus triangular ; anterior border slightly concave ; 
j)ost(Tior border convex, inferior border flat ; antero-inferior angle 
denticulate, jiostero-inferior angle and superior angle spinous ; 
carpm posteriorly (externally) convex, above anteriorly (internally) 
armed with three sharp teeth ; propodus convex laterally, with 
8Uf»erior and inferior borders slightly convex from before backwards; 
dactylus gently curved, when closed its teetli are almost in contact 
with those of the dactylar prolongation of the propodus. 

Legs beset with squamiform tubercles and distally somewhat 
thickly clothed with black hairs disposed in longitudinal series ; 
superior angle of the meral segments slightly spinous distally ; pro- 
podal and dactylar segments furnished above and below with two 
series of coarse spines. Sternum and postabdomen closely punc- 
tured. 

Measurements {in millimetres): — Carapace — width 19, length 15|; 
width of front 4, of orbit length of orbit 2^ ; width of posterior 
margin of carapace 8 ; width of sternum 14|, length 11 (measured 
from its at»terior apex to the base of the abdomen) ; length of abdo- 
men ; length of chelipede — merus C|-, carpus 5, propodus (above) 
dactylus 6 ; second leg — length of merus 11^, carpus C; pro- 
podus 6|, dactylus 8. 
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Two male (probably young) specimens taken under a log in the 
higher part of the island, about two hundred feet from the summit. 

In 1873 Prof. James Wood-Mason described a species of Land- 
Crab which he raised to the rank uf a new genus, Ihjla^ocarcinus, 
on the strength of the separation of the front from the internal sub- 
orbital lobe, two skeletal pieces which in Oeocarcinus and Pelocar- 
cinus are confluent. An additional differential character is the 
partial concealment of the apical segments of the external maxillipede 
behind the inner angle of the merus of that afjpendage, these apical 
segments being concealed in (reocarciitus, visible in Pelocnrcums. 

Six years later Dr. De Man established a fresh genus, Limnocar- 
cimts, upon a specimen of a Land-Crab wliich differs mainly from 
lf}jlteocar cinus in the entire visibility of the apical segments of the 
external maxillipede and in tlie smaller space between the front and 
the internal siiborbital lobe. These, at ail events, are the characters 
upon which the genus was founded. 

Now there is a two-fold reason for regarding ITi/lceocarcinus humii 
and Li/nnocar cinus intermedins as referable to one genus. Firstly, 
tlie degree of concealment of the distal segments of the external 
maxillipede is a character which, in the allied genus Geocaremus, is 
subject to a con^ideralile amount of \ariation, and therefore by 
analogy is of no great value in the case of the species under discus- 
sion. Secondly, lhjl<eocurcinus hurnii is in one particular intermediate 
between Limnocarcinus intermedins and the sfiecies described above ; 
a species which, on account of the fieedom of the apical segments of 
the external maxillipede, is undoubtedly referable to the genus Xm- 
nocarcinus as defined by De Man. The above-mentioned particular 
is found in the relations inter se of the front and the two suborbital 
lobes. For in L, intermedins the distance between the front and tlie 
inner lohe is said to be ecpial to half the distance between the 
inner lobe and the outer lobe ; in //. hurnii the two distances are about 
equal ; in li. natniis the distance between the front and the inner lobe 
is about twice as great as the distance between the inner lobe and 
the outer lobe. 

Now these facial features present in Georarcinus an airangemeiit 
which is at least as constant as the degiee of eoncealment of the 
apical segments of the external maxillipede. It is clear, therefore, 
that the one character is of not less value as a sign of aflinity than 
the other. 

It is certainly true that, so far as the external maxillipede is con- 
cerned, the relationship between X, iniermedius and 11. natalis is 
greater than the reliitioiiship between X. iniermedius and //. hurnii 
or between //. natalis and II. huniil. But the fact that in the other 
character mentioned XT. huniii is intermediate between II. natalis and 
X. intermedins appears to me to make it desirable either to consider 
the three forms to be referable to but one genus, or to keep the names 
II ylceocar cinus and Limnocarcinus for their respective species, hurnii 
and iniermedius, and to constitute yet a third genus for II. natalis. 
But of the two courses it is assuredly more expedient to adopt the 
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former ; and if this be done the genus must, in accordance with the 
laws of priority, be named Hytceocarcinus, 

The three species of this genus may be separated as follows : — 

a. Terminal segments of ext. maxillipedes partially visible ; distance 
between front and inner suborbital lobe equal to the distance 
between the inner and outer lobes. 

n, humii (Wood-Mason), Nicobar Islands. 

h. Terminal segments of ext. maxillipedes almost wholly visible. 

c . Distance between front and inner suborbital lobe twice as great 
as distance between inner and outer lobes. 

//. natalis, sp. n., Christmas Island. 

b\ Distance between front and inner lobe half as great as dis- 
tance between inner and outer lobes. 

n, intermedins (De Man), Celebes. 


December 18, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of November 1888 : — 

The registered additions to the Society’s Menagerie during the 
month of November 1888 were 53 in number. Of these, 34 were 
acquired by presentation, 9 by purchase, and 10 on deposit. The 
total number of departures during the same period, by death and 
removals, was 95. 

The most noticeable additions during the month were : — 

1 . A specimen of the Small-clawed Otter {Irntra leptonyx) of India, 
presented by W. L. Sclater, Esq., F.Z.8., Deputy Superintendent, 
Indian Museum, Calcutta, new to the Society’s Collection, 

2. A Monkey of the genus CercopithecuSy from South Africa, 
apparently referable to the Samango Monkey {Cercopithecus sa- 
mango)y new to the Society’s Collection. 


The following papers were read : — 
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1. Descriptions of fourteen new Species of Shells from 
China, Japan, and the Andaman Islands, chiefly col- 
lected by Deputy Surgcon-O-eii. R. Hungerford. Ry 
G. B. SowERBY, F.Z.S., P.L.S. 

[Tlemved Octoljcr 2^5, 18B8.J 
(Plate XXVIII.) 

Muuex suPEUBiis, 11 . sp. (Plate XXVIll. figs. 10, 11.) 

Testa fusiformis, soUduln, alhida^ jyrofuse fusco variegata ; spira 
mediocriter elongata ; anfractus 0, coavexi^ suhrotundati^ em- 
bryonales li, leeues, sequentes longitudinaliter nodoso-pUcati, 
varicibus 3, subanguJatis squamnsis hie illic spinosia muniti, 
Liris transversis nurnerosis undulatis granulatis eximie fusco aU 
hoque articulatis cincli ; uUimus spiram superans, superne sub- 
inJlafuSt basin versus attenuatus, in caudam oblique recurvnm 
desinens, varicibus 3, subrotundatis, mediocriter elevatis^ eximie 
squamosisy infra medium egregie laminato-frondosis instructus ; 
aperiura rotunde ovata, parviuscula, in canaJem fere clausum 
desinens, intus catrulea; peristoma album, margine collumellari 
albo, Uevi, externo ad limbum crenato. Operculum typicum. 

Long, 70, maj. diam, 32 mill,; aperiura 18 millhn, longa, lata. 

Hah, Hongkong. 

A very beautiful shell, bearing no very close resemblance to any 
hitherto described species, la form it is, perhajis, most nearly repre- 
sented by M, senegalensis. The canal, or rostrum, is directed ob- 
liquely and curved upwards. The surface of the shell is exquisitely 
ornamented with fine beaded ridges, articulated with brown and 
white, and the varices are fringed with short vaulted scales, which 
become longer and frondose towards the base. 

A single specimen in perfect condition, brought by Dr. Hungerford 
from Hongkong, is the only one at present known. Now in the 
collection of Mr. J. J. MacAndrew. 

Mitua kxquisita, n. sp. (Plate XXVIII. fig. 7 ) 

Testa elongata, subcylindraceo-fusiformis, muliwostata, carneo- 
albida,fulvo fuscoque interruptim fasciata ; spira turrit a, acumi- 
nata, suhgradata, ad apicem acuta; anfractus 10, superne ro- 
tunde angulati, delude levissime convexi; costis 13-lG, conspicuis 
leviter planulatis muniti, spiraliter inter costas sulcali ; onfr, 
ultimus ohlongus, spirain aliquanto superans, f asciis 2-3, fulvo 
fuscoque halteatus, et linea interrupia supra medium cinctus, 
basin versus attenuatus, leviter recurvatus, oblique sulcatus ; 
aperiura angusta, intus purpureo fusco tincta, lirata; labrinn 
‘ suhacutum, politum, hand crenulatum ; columella inctqualiter 4 -5- 
plicata. 

Long, 23, maj, diam, 7 ; apert, long. 11, maj, lat. 1| millim. 

Hah, Port Blair, Andaman Island. 

A pretty little species of the Turricula section. Of the four 
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specimens brought by Dr. Hungerford, one is less closely ribbed 
than the others, and is a trifle larger than tlie type, of which the 
dimensions are given above ; while the two others are considerably 
smaller. The spiral sulci on the upper whorls, and on the upper 
part of the last whorl, are interrupted by the longitudinal ribs, while 
those towards the base cross them obliquely. The painting consists 
principally of three broad bauds of yellowish buff and brown, and 
the two larger specimens exhibit a line of the lighter colour inter- 
rupted by the ribs, situated a little above the middle of the body- 
whorl. 

Mitra brion.e, n. sp. (Plate XXVIll, figs. 3, 4.) 

Testa fusiformis^ soUdiusculn ; spira acuminata, turrita, ad apicem 
acuta ; anfr actus 9, convexivsculi, longitudinal iter costati, sulcis 
hand prof uadis superne seulpti, primi 4-.> nigro-fusco suffusi^ 
sequentes fulvo-fusci, albo unifasciati^ interdum fusco bilineati ; 
costis {in anfr, ult,, penult, et antepenult,) superne angulatis ; 
anfr, ultimus mediocriter elongatus, zona lata viridescentifusra 
emetus, angulatus, supra angnlum levissirne cojiravns, basin 
versus leviter atlenuatus^ vix rccurvatus, ohltque suicatus / costis 
ad angulum latis conspicuis, dcinde eva?iidis ; apertura ynedto- 
criter lata, intus lirnto ; labrum leviter incrassuturn, politum, 
nigro-fuscum ; columella ineequaliter quadt ipUcata, 

Long, 37, niaj, diam, 13/ apert. longn 20, nui). lot, 4 millim. 

Hah, Port lllair, Andaman l^>land. 

A pretty species ot the *^Turricula** section, and allied to M, vuL 
pecula and M, corruguta, but evidently distinct. The three sjieci- 
inens collected by I)r. Hungerford are all characterized by a brown 
belt with a greenish tinge, siinnounted by a narrow white band. 

Mitra millepunctata, ii. sp. (Plate XXVIil. figs. .0, (i.) 

Testa oblongo-ovata, ntrinqve acuminata ; spira paiviuseula, acuta; 
sutura impressa / anjractus 7-S, convexi ; Uris nvrnerusis sub- 
fiodulosis, lira minore intercurrente spiratitcr sndpti, longitudi- 
rialiter inconspicue sulcati, maculis winutis fusvis, muhtseriatim 
dispositis ornali ; anfractus ultimus subventricosus, /ulvo bifas- 
ciatvs, basin versus leviter contractus, haud recurratus ; apertura 
mediocriter lata, labrum crenulatnm, columella imequalitcr sex-- 
plicata. 

Long, 24, maj, diam, 9 / apert, longa 1 5, maj, lat, rnillim, 

Ilab, Port Blair, Andaman Island. 

An exquisite little species of the Scabricula'* section, with a 
shorter spire than others of the group ; the spiral ridges are 
numerous and very slightly nodulous, with a very fine (in some 
cases duplicate) ridge running between* The painting consists of 
numerous minute brown spots and two rather faint buff* bands. 

Pleerotoma notata, n. sp. (Plate XXVIIL fig. 17.) 

Testa elongato’fusi/ormis, albida^fulvo fuscoque fasciata, strigata 
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etnotata; spiraelongata^ acuminata; anfr actus pi anato^con^ 
vexi, superiores angulatiy infra suturam excavati, liris numerosis 
parum elevatis^ fusco minute notatis^ lira minore intercurrenfe 
spiralifer sculpti ; sutura anguste canaliculata ; anfractiis ultimus 
suhrotundatus, ad basin valde contractus^ et inediocriter produc- 
tus ; apertura ovata,fauce albida ; columella rectiuscuhiy glabray 
lahro nrcnatOi sinu profundiusculo emarginato, canali breoiusculo. 

Long, 55, maj. diam* 17 millim, 

Uab, Hongkong. 

A Plcurotoma belonging to the section “ Turris,'^ and allied to P, 
cinguli/era ; transversely finely ridged throughout, the ridges being 
articulated with minute brown dots. 

Pleurotoma (Bela) laceyi, n. sp. (Plate XXVIII. fig. 15.) 

Testa fusiformisy utrinqne acuminata^ sordide alba ; spira elongata, 
acuminata ; anfractus rot unde convexi^ longUudinaliter oblique 
miilfipUcati^ sptraliter liris numerosis august is confertls rotun- 
dntis sculpti ; anfractus ultimus super ne rotundatus, infer ne at- 
tenuatus^ paulo productus ; apertura elongato-ovata^ columella 
levitcr coniortdy lahro leviler arcuatOj sinu latiusculo haud pro- 
fundo emarginato ; canali brevi. 

Long, 16, maj. diam, 5 millim, 

Ilab, Hongkong. 

A species reseiiil)ling in loriii /n/raweV/rt/w (Strom), closely 
sculptured witli spiral lidges and longitudinal ribs, 

Pleurotoma (Bela) honkongensis, n. sp. t Plate XXVIII. 

fig. ](>.) 

Testa abhreriatay alba; spira abbrcviaio-turrita ; anfractus 6, 
prhni 2 heves^ rotundati, seqventes ungulaliy valde dat/iraii ; 
sutura imprcssa; anfractus ultimas pyr if ormis, supenie angulataSt 
supra angulum levitcr concavus^ infra anguhim convexus^ undique 
liris spiralibus elevaiis (circ. 10) et laminis lougitudiualibus magis 
numerosis ctathratus ; apertura oblonga^ columella leviler sinu- 
ata, labro vix emarginato. 

Long. 6, maj. diam. 3 millim. 

IJab. Hongkong. 

A small white species of the typical form of tlie Arctic Behe, very 
strongly and beautifully latticed throughout. 

Oniscia macandreWi, n. sp. (Plate XXVIII. figs. I, 2.) 

Testa subovata, soHdiuscula, albida, fusco fasciatn. et irregvtariter 
fuho fuscoque maculata ; spira acuta, gradata ; anfractus 7 , 
primi 2-3 terves, rotundati, sequentes 2 spiratiter sutvati, in- 
'conspicue longitudinaliter plicaU, deinde angulati et cancel lati ; 
anfr, ultimus longitudinal iter dense lamellosus, costis circ. 1 1 
rotundatis ubique nodulosis transversim instructus, superne an- 
giilatus, supra angulum concavus, infra angulum convexus, turgi- 
dulus, basin versus levitcr contractus, ad canalem levissime re- 
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curms ; columella late expansa, irregulariter pustulata et pHcata ; 
labrum incrassatuMy reflexurn^ liris hrevibus dentifomiihus mu- 
nitum. 

Long, 45, maj, diam, 23; apert, long. 29, maj, lat. 5 milUm. 

Hab. Japan. 

An interesting new species, intermediate in form between O. can- 
cellota (Sowb.) and O, ponder osai^avAcy). The former is common 
at Hongkong, and the latter, quoted in the Paetel catalogue as inhabit- 
ing Japanese waters, is extremely rare. CWi{)ared with O. cancel- 
lata, the new species is much more gibbous and pyriform, and the 
transverse ridges are not raised into prickly scales on the ribs ; the 
colouring is also different, consisting principally of angular blotches 
of light and dark brown. Compared with O. ponderosa it is much 
higher in the spire, and the nodules are much smaller and less 
prominent. Two specimens found by Dr. llungerford, the most 
perfect of which is now in the collection of Mr. James J. MacAndrew. 

Cancellaria ftjsca, n. sp. (Plate XXVIII. fig. 12.) 

Testa elongaitty uirinque acuminatay solidiusculay fuscOy spira tur- 
rilOy gradata ; anfractus 7, sufura excavafa divisiy primi 2 {em- 
hryonales) IcevcSy sequentes leviter convexiy spiraliter filo striati, 
longitudinaliter costati, costis rotundatUy subcrenulatisy superne 
angulato-productis ; anfractus ultimus superne angulatuSy ad 
angulum fascia pallida obscure cincta, supra angulum cxcavatus, 
infra angulum mediocriter convexuSy costis longitudiaalibus circ, 
S munitus, basin versus attenuatuSy anguste umbilivatus ; aper- 
tura elongato-subtrigona, fauce fusctty obscure lirata ; columella 
leviter depressa, politUy oblique triplicata ; labrum arcuatum. 
politum. 

Long, 14, maj, diam, 7; apert, long, 7, mnj, lat, 3 millim, 

Var. minor. Testa brevior, magis injlata. 

Long, 8, maj, diam, 5 millim. 

Hab. Hongkong. 

This species is allied to C.costifera (Sowb.), of an almost uniform 
brown colour, with an elevated spire and an excavated suture. The 
longitudinal ribs are slightly nodulous or crcnulated. Of the four 
specimens in the llungerford collection three are of the variety 
minor, 

Calliostoma nuNGERFORDi, n. sp. (Plate XXVIII. fig. 14.) 

Testa conica, imperfoi atOy grisea, cn'mlco-tincta, fusco sparsim 
maculatay adapicem nigro-fusca, ad basin fusco triseriatim punc- 
tata ; spira acutiuscula ; anfractus 7, sutura impressa divisiy 
convexiy obtuse angulati. striatiy spiraliter irregulariter liratiy 
liris supremis minutissime granulatis ; anfr, ultimus obscure 
hiangulatuSy ad basin convexus, dense spiraliter liratus, et decus- 
satim striatus ; apertura oblique svhquadrata ; columella leviter 
obliqutty margaritacea. Operculum tenue, corneumy muUispiraley 
extus concavum. 

Alt. 24, maj. diam. 25 millim. 
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Var. /9. Testa fulva, ulbo fuscoque obscure strigata, 

Alt, 29, diam, 28 millim, 

Hab, Japan. 

Allied ioTrochilus (Danker) and Trochilus <50M«or«(Lisclike), 

but differing from both in form and sculpture. The species, like 
T,unicuS) seems to vary considerably in colour. Only one specimen 
of each of the two vari(‘ties is at present known. 

MiNOLiA CIHNKNSIS, 11 . sp. (Plate xxvm. fig. l.k) 

Testa conica, tnedlocriter u?nbilicalay grisen, slrigis albidis aiigvstiSy 
undulatis {ad basin magis conspirnis) undique ornnta, nitida spira 
acutlusci/luy mediovritcr tlcvatUy gradat a ; anfractus 7, sutura 
pressa dtvisi, striis obliquis te?missimis scutpti, sapenie bicarinali ; 
anfructus ultimas bt/ra obtuse angidatuSy ad anyulum carinaiuSy 
ad basin convexus^ plus minusve spiraliter sulcatus ; umbilicus 
roturidiiSy profunduSy bratus ; apertura oblique subquadrata. 
Operculum conieumy tenuCy multispbaley extus concavum, 

Alt. 10, nmj. diam. 11 millim. 
llah. Hongkong. 

In form like MinoHa hiangulata {\ay:i\s)y but niiich larger, obliquely 
striated, and \^itliout the biaded ridge bordering the umbilicus. The 
interior of the undjilicus is spirally grooved. 

Tuiu'ica ( HiNfCNsis, 11 . sp. (Plate XXVIII. figs. 8, 9.) 

Testa trochiformisy alba ; spira efa/a, acuta ; unfravtus 9, sutura 
eauahculata divisi, primi 2 -3 IwveSy ctcteri concavo-decliveSy ob- 
lique obscure ^trlatiy superne concavo-depressiy plicis nuinerosis 
rugosis coronati, inf erne carina rotuuduia corrugata spiraliier 
marginatiy infra carinam prof unde camlicvlati ct foveolati ; basi 
co7ivexay cosfis 0 confertiuscuUSy ruyoso transversim pUcatis, 
intersfitiis foveolatis sculpta ; apertura .subrol unduy fauce mar- 
gar it at ea, lirata; columella rectiusculOy 7nargaritaceay obscure 
liuiiubcrculata. 

All. 20, 7naj. diam. 19 7nillitn. 
liab. Hongkong. 

Compared with Tiu'cica elisce (A. Adams), the body-whorl is larger 
in proportion to the S[)ire, the keel more prominent, and the suture 
more deeply excavated. The whorls have two rounded nodulous 
keels, the space between which is smooth excepting for the fine 
oblique striae. The base is strongly corded and deeply pitted. Of 
the only two specimens known, one is in the National Collection at 
South Kensington, and the other in that of Mr. MacAndrew'. 

Dkntalium comprkssum, 11 . sp. (Plate XXVIII. fig. 18.) 
Testa laiiusculay fere recta, acuta, inccqualiter compressa, versus 
aqncein leviter inclinata ; fulvayfusco b rcgvlariierfasciatn ; cos- 
telhs inccqualibus numcrosissimis plano-co7ivexis sculptUy sfnisqve 
vix conspicuis transversis cancellata ; fissura longa, angustu ; 
apertura subovalis. 

Long, 72, maj, diam, 12 millim. 
llah, Hongkong. 
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A very distinct and remarkable species, more highly coloured than 
its congeners ; but it is chiefly distinguished by its curiously com- 
pressed form. A second specimen, brought by Dr, llungerford, is 
only 62 millimetres in length, and rather wider in proportion. It 
is rather lighter in colour, but presents all the same characters, con- 
firming the specific iinf>ortance of the chief characteristic, which 
might otherwise have been tliought accidental, 

Pectunculus yessoensis, n. sp. (Plate XXVIII. fig. 19.) 

Testa suborhiculnrist compressa, solida, sordide alba^ zonis marulis- 
gue rufo-fuscis angulatis pictUy striis minimis dccussatim sojilpta ; 
umbones acuHusculii approximati ; area liyamenti parva et an- 
gusta ; margo dorsalis anticus longiusculus declivis, posticus 
elongatus vnlde declivis, obtuse angulatus ; margo ventralis an- 
ticus valde arcuatuSy posticus obscure angulatus ; epidermis 
/usca, holoserica ; pagina interna alba ; crenre in margine ventris 
longiusculeCy crassre. 

Diam, antero-post. 48, umhono-marg, 45 miUim, 

Hah. Yesso, Japan. 

In painting and sculpture this species is not very unlike some 
varieties of P. glycimeris of our seas, but may at once be recognized 
by its sloping doisal margins and posterior angle. 

EXPLANATION OF PLATE XXVITT. 

Fig. 1, 2. (hiiscm macaiidreu'l^ p. 

.*5, 4. Mitra Irruma^ p. 

5, (». wUlepunctata^ p. 

7. exqtitsifa, p. 

8, 9. Turcica chmeusis, p. 509. 

10, 11. Mur CO" stiperhua, p. .505. 

12. Canrellana fusca, p. 508. 

13. Miml'in chiucnsis, p 509. 

14. CaUiosfovw hum/trfordi, p. .508. 

15. Pleurofoma {Bela) larcyi, p .5()7. 

10. ( ) hotgkongemh. p. .5()7. 

17. ^iotatUj p. 5(»0. 

18. Dvntatiion cwniprcst^um, p. r)(>9. 

19. Pcct unculm gess^ensis^ p. 570. 


2. List of tlie Lepidpptem Hotcrocera, with Descriptions of 
the new Species, collected by Mr. C. M. Woodford 
at Aola, Guadalcanar Island, Solomon Islands. By 
Heuwetit DanoE, Y.L.S., F.U.G.S., Y.Z.S., &c. 

[Uccoivod November 13, 1888.] 

(Plate XXIX.) 

The collection of which this paper gives an account formed part 
of the second series of insects brought to this country by Mr. Wood- 
ford. It was made at Aola on Guadalcanar Island, and contains 
examples of a considerable number of species that were not in the 
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first collection. All the specimens are in my possession. Of fifty- 
three species represented in the present collection, 1 have described 
eighteen as new to science, two being not good enough for determi- 
nation. 

Fam. Spiiingid/E* 

Subfam. MAciiOGLOSsiNiE. 

1. MaCROGLOSSA FUI.VICAUDATA. 

Macj*o(jJossa fulvicaudata^ Butl. Ann. & Mag. Nat. Hist. ser. 5, 
X. p. I.')."). 

The specimens are identical with those in my collection from the 
New IlebridCvS and New J3ritaiu. 

Subfam. Sphingin.e. 

2. Dtlldia nkbulosa. 

Diludia nehulosn, Butl. Trans. Zool. Soc. ix. p. (>1.5. 

The specimen agrees with the type in tlie National Collection from 
Cape York. 

Farn. Agaristid/E. 

Eusfmia striella, n. sp. (Plate XXIX. fig. 1.) 

(5 and V alike. 

Primaries l)Iaek, with four pure white spots, the first close to the 
base on tlie inner margin, the second small and square-shaped in the 
middle of the cell, the third below near the inner margin, the fourth 
larger, placed beyond the cell and nearer the a|)cx ; secondaries black, 
with a large central round white spot. The underside of all the 
wings the same ns above. The head, antennae, pal[)i, thorax, and 
legs black ; the abdomen pale yellow. Expanse, d 2 inches, J 
inches. 

Hab, Aola, Gundalcaiiar Island, Solomon Islands {C. M. Wood-- 
ford). 

This species is allied to Ensemia woodfordii. Both, from Shortland 
Island, but it is at once distinguished from tlmt species in having 
four white spots on the primaries instead of five. 

4. Ophthalmts lincea. 

Ophthalmis lincea, Cram. Pap. Exot. iii. p. (>1, t. 228. f. B. 

The specimens are identical with those in my collection from 
Arnboyna. 

The species of this genus seem to vary to a considerable extent 
in the size of the apical orange spot on tlie primaries. I hare 
specimens of O. lincea from New Guinea in which the orange apical 
patch is almost gone, and others from the same place in which it is 
of quite the normal form. 

Subfam. EncHROMiiNiE. 

5. ExJCHROMIA GANYMEDE. 

Euchromia ganymede, Doubl. Lort’s Disc. App, t. 3 ; Butl. Journ. 
Linn, Soc. xii. p. 3().5 ; Tran.s, Ent. Soc. 1888, p. 111. 
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Fam. Arctiid^. 

6. PeLOCHVTA ASTR-ffiA. 

Pelochifta astra^a, Drury, 111. Exot. Ins. ii. t. 28. f. 4 ; Walk. 
Cat. iii. p. 72.5. 

One specimen in poor condition, agreeing well with specimens of 
this species in my collection from New Guinea, excepting it is con- 
siderably larger. 

Fam. Hypsinje. 

7. HyPSA S12MIF13SCA. 

Hypsa semi/usctty Bull. Ann. & Mag. Nat. Hist. ser. .5, vol. xix. 

p. 220. 

The specimens from Aola are identical with those from Alu, 
Shortland Island. 

8. Ha PSA DIANA. 

Hypsa diana, Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xix, 

p. 220. 

The large crescent-shaped spot on the primaries varies considerably 
in size, in some specimens it is much larger than in others. The 
specimens before me from Aola are identical with those in the 
National Collection from Shortland Island. 

9. ClEIS BIPLAGIATA. 

Cleis hiphyiota, Butl. Ann. & Mag. Nat. Hist, ser, .5, vol. xix. 

p. 221. 

Tlie Aula specimen is identical with the type from Ulaua. 

10. Cleis hypolkuca. 

Cieis hypoleuca, Butl. Ann. & Mag. Nat. Hist. scr. 5, vol. xix, 
p. 222. 

Two specimens identical with those from Shortland Island. 

11. Cleis nknia, sp. ii. (Plate XXIX. fig. 2.) 

c? 2 • Primaries and secondaries uniform purj)lish brown. Pri- 
maries crossed beyond the middle from the costal margin to 
near the anal angle with a wide reddish-orange band, which is almost 
lobe-shaped, being narrow on the costal margin. Underside : pri- 
maries reddish brown, the orange band as above, but brighter in 
colour ; a silver-grey marginal line extending from the apex to the 
anal angle, the fringe black ; secondaries uniform dark brown, with 
a silver-grey marginal line extending from the a})ex to the anal 
angle. Head, thorax, and abdomen dark brown. Antennse, pal[»i, 
and legs reddish orange. Expanse, cJ 1;J inches, $ 1 1 inches. 

Hab, Aola, Guadalcanar Island, Solomon Islands. 

This species is allied to C. nigrescens, Butl., from Shortland 
Island, from which it is at once distinguished by the band on the 
primaries being narrower and by the entire absence of colour on the 
underside of the secondaries. 
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Fam. Nyctemerid^e. 

12. Nyctemera aluensis. 

Nyctemera aluensis^ Bull. Ann. & Mag. Nat. Hist. scr. .5, xix. 

p. 222. 

1 he male and female specimens from Aola are identical with those 
in the National Collection from Alu Island. 

13. Nyctemera horites, sp. n. 

Primaries black. A large elongated white spot at the end of the 
cell, below which are four oval-shaped white spots, the third from 
the cell being considerably larger than the others. Secondaries pure 
white, broadly bordered with black ; the fringe of both primaries 
and secondaries white. The underside the same as above. The head, 
thorax, and abdomen black, banded with white, the anus orange. 
Antennee and legs black. Expanse 2\ inches. 

Hab, Aola. 

This species is allied to Nyctemera extendenSy Walk. 

Id. Leptosoma aolaensis, sp. n. 

Primaries black, with a large triangular white spot close to the 
base, and a crescent-shaped white spot close to the costal margin, 
near the apex, below which nearest the anal angle is an almost round 
white spot. Secondaries pure white, broadly bordered from the 
apex to the anal angle with black. The underside as above. Head, 
thorax, abdomen, and antennoe black, the abdomen banded with 
orange-yellow, the legs black. Expanse I f inch. 

Hab, Aola. 

This species is allied to Leptosoma sexniaculatumy Butl., from 
Alu, but quite distinct. 

15. Deilemera albipungta, sp. n. 

Primaries black, a minute dot at the base, a round spot on the inner 
margin beyond white ; a large oval-shaped white spot crosses the 
wing from near the costal margin to the inner margin ; two white 
spots close to the apex, the upper one considerably the largest ; a 
round spot on the middle of the outer margin, and a small dot close 
to the anal angle, both white. Secondaries white, very broadly 
bordered with black ; on the black border nearest the apex are 
two round white spots, the upper one being the largest. The under- 
side of all the wings as above. The head and thorax black, the 
thorax spotted with white on the front and at the base. The 
abdomen black, banded with white on both sides, a white spot in 
the middle above the anus. Antennae and legs black. Expanse 
If inch. 

Hab. Aola, Guadalcanar Island ((7. M, Woodford), 

The white spots on the primaries vary considerably in size, some 
specimens being much more spotted than others. 

pROC. ZooL. Soc. — 1888, No. XXXIX. 
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Fam. Drepanulidje. 

16. Callidrkpana argentifera, sp. n. (Plate XXIX. fig. 3.) 

. Primaries and secondaries pale cream-colour, a silver streak 
from the base along the costal margin to the apex, then forming a 
submarginal band to the anal angle, a dark brownish spot at the 
end of the cell irroratcd with metallic scales. Secondaries with a 
silvery streak crossing the wing below the middle, from near the 
apex to the inner margin. Underside of all the wings dark yellowish 
cream-colour, with a submarginal slate-coloured line to each wing. 
Head, thorax, and abdomen dark cream-colour. Antennee and legs 
yellowish. 

5 . Considerably larger than the male and altogether paler in 
colour, and without the dark submarginal lines on the underside of 
the wings. 

Expanse, J inch, 5 1| inch. 

liab. Aola, Guadalcanar Island {C. M. Woodford). 

This pretty species is allied to C. scintilfafa, Walk. 

Fam. Notodontid/k. 

17. Phalera peruda, sp. n. (Plate XXIX. fig. 4.) 

cf . Primaries silvery grey, shading to pale brown along the costal 
margin ; the apical buff spot very like that of P.javana, Aloore, but 
much rounder on the inner side and in colour more like that of P. 
bucephalOf Linn. Secondaries very pale silvery brown, slightly 
darker along the inner margin. The underside of all the wings 
almost white. The bead and front of the thorax greyish. The 
thorax and abdomen dark blackish brown ; the anus and each seg- 
ment banded with grey. Anteniuc and legs greyish brown. The 
underside of the abdomen silvery grey. Expanse 3 inches. 

Hub, Aola, Guadalcanar Island (C''. M. Woodford), 

This species is allied to P, javana, Moore, from which it is at once 
distinguished by the paler and different-shaped apical spot on the 
primaries. 


Noctuites. 

Fam. Leucanidas. 

18 . Lkucania, sp. ? 

One specimen from Aola in very bad condition, 

Fam. Caradrinid^e. 

19. Amyna stellata ? 

Amyna stellata^ ? Butl. Ann. & Mag. Nat. Hist. ser. 5, i. p. 162 ; 
Illust. Lep. Het. pt. ii. p. 26, t. xxix. f, 6. 

The specimens from Aola are almost identical with those in my 
collection from Japan excepting that the white spot on the primaries 
is considerably larger ; they ma^ prove to belong to a distinct species, 
but at present I have not sufficient specimens to determine this point. 
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Fam. ToxocAMPiDiE. 

20. ToXOCAMPA LONIFERA, Sp. D. 

Primaries pale mouse-colour, crossed beyond the middle by three 

indistinct pale lines, a spot at the end of the cell and a lunular- 
shaped mark on the costal margin close to the apex, both dark 
brown. Secondaries darker in colour than the primaries, but slightly 
paler at the base. The underside of all the wings uniform pale 
mouse-colour. Head, collar, and front of the thorax dark brown. 
The thorax, abdomen, and legs mouse-colour. Expanse 1} inch. 

llab. Aola, G-uadalcanar Island (O. M. Woodford). 

This species is quite distinct from any known to me. 

Fam. Phyllodidje. 

21. PuYLLODES IMPERIALIS. 

Phyllodes imj^erialis, Druce, Ann. & Mag. Nat. Hist. ser. 6, vol. 
ii. p. 24 1 . 

This grand insect is quite distinct from all the species of Phyllodca 
known to me. 

Fam. Ommatophorida:;. 

22. Patula macrops. 

Patula 7nacropSi Linn. Syst. Nat. p. 225 ; Walk. Cat. xiv. p. 1300. 

Two specimens : they are almost intermediate between the Indian 
and Australian form of this species. 

23. Argiva purpgrata, sp. n. 

Primaries and secondaries uniform dark blackish brown, palest at 
the apex of the primaries. All the wings shot with dark glossy blue. 
The underside dark brown with a cream-coloured spot near the apex 
of the primaries. The head, thorax and abdomen, antennae and legs 
dark brown. Expanse 3J inches. 

Hab. Aola, Guadalcanar Island {G. M, Woodford), 

A fine distinct species, not closely allied to any known to me. 

24. Nyctipao variegata. 

Nyctipao variegata, Butl. Ann. & Mag. Nat. Hist. ser. 5, xix. 
p. 432. 

The specimens from Aola are identical with the type from Alu. 

25. Nyctipao caliginea. 

Nyctipao caliginea,l^\li\. Ann. & Mag. Nat. Hist. ser. 5, xix. p.433. 

This species varies to some extent, the white bauds are much wider 
in some specimens than others. 

Fam. BENDiDiG. 

26. Hulodes caranea. 

Hulodes caranea. Cram. Pap. Exot. iii. p. 140, t. 269. f. E, F; 
Walk. Cat. xiv. p. 1335, 

One specimen, identical with those in my collection from Perak 
and Java. 


39 * 
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Fan). EemigiduS. 

27. Remigia frugalis. 

Eemiyia frugalis^ Fabr, Ent. Syst. iii. 2, p. 138 ; Walk. Cat. xiv. 
p. 1507. 

Fan). Thermesiidas. 

28. Sonagara superior. 

^onagara svperior^ Batl, Ann. & Mag. Nat. Hist. ser.S^xix. p. 433. 

Fam. Hypenid^e. 

29. Hypena semiclusalis. 

Hypena serniclumlis^ Walk. Cat. xxxiv. p. 1511. 

The Aloa specimens are identical with the type in the National 
Collection from Java. 


Geo MET rites. 

Fam. Euschemid.k. 

30. Satara woodfordi, sp. n. (Plate XXIX. tig. 6.) 

Primaries black, with two large yellow spots, the first almost oval 
and nearest the base, the second beyond, nearer the apex, extending 
from the costal margin almost to the inner margin near the anal 
angle. Secondaries bi*ight yellow, crossed in the middle from the 
costal margin to the anal angle by a wide straight black band ; the 
outer margin broadly bordered with black from the apex to the anal 
angle, where it joins the black baud crossing the middle of the wing. 
Tlie underside of all the wings the same as above, but not quite so 
bright in colour. The head, collar, and thorax black ; the tegnlae 
bright yellow ; the abdomen dusky yellow ; antennm and legs black. 
Expanse 2 inches. 

Hab, Aola, Guadalcanar Island (C. M, Woodford), 

1 have much pleasure in naming this species after Mr. Woodford. 
It reminds one at first of PkcdocMcena soUlucis, a South -American 
insect. 

31. Bociraza vacuna, sp. u. (Plate XXIX. fig. 7.) 

Primaries and secondaries deep glossy black ; the primaries crossed 
beyond the middle from the costal to the inner margin close to the 
anal angle with a wide orange-red band which is narrower near the 
inner margin. The underside of all the wings as above. The bead^ 
thorax, abdomen, legs, and antennm all deep black. Expanse 3 
inches. 

Hab, Aola, Guadalcanar Island (0. M. Woodford), 

This species is allied to B, aeprata from New Guinea. 

32. EuSCHEMA PILOSA. 

Euschema pilosa, Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. p. 2'40. 

Hab. Aola, Guadalcanar Island. 

The specimens from Aola are very much darker in colour and are 
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almost without the orange snbmarginal band on the secondaries, thus 
differing from the typical form from Shortland Island. 

Fam. Uraniid^. 

33. Alcides latona. (Plate XXIX. fig. 5.) 

Alcides latona^ Druce, Ann. & Mag. Nat. Hist. ser. 6, vol.ii. p. 241. 

This beautiful species is allied to A, aurora, Salvin. 

34. Lyssidia mutata. 

Lyssidin mutata, Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. p. 241. 

Very close to L. patroclus, but with a more purple shade on the 
wings. 

Fam. Urapi'erydas. 

35. LaGYRA MYCITERNA, sp. n. 

Primaries dark glossy brown, crossed by two wide slate-coloured 
bands edged with dark brown, extending from the costal to the 
inner margin. Secondaries glossy brownish slate-colour, crossed 
about the middle from the costal margin close to the apex to the 
inner margin by a wide dark brown band. The underside of all the 
wings as above. The head, thorax, abdomen, antenna), and legs 
dark brown. Expanse 2] inches. 

llab. Aola {C\ M. Woodford). 

In form this species closely resembles L. talaca, but it is very 
different in colour. 


Fam. GEOMETRIDAi. 

36. loDis minutata, sp. n. 

Female. Primaries and secondaries pale pea-green, edged from the 
base along the costal margin to the apex, from the apex to the 
anal angle, and halfway up the inner margin, with reddish fawn- 
colour, on the inner side of which is a narrow silvery line dentated 
on the costal margin and at the anal angle. Secondaries with the 
same margin as the primaries, extending from the apex to the anal 
angle. The underside of all the wings silky white. The head, 
thorax, and abdomen pale fawn-colour. Antennee greenish ; legs 
fawn-colour. Expanse 1 inch. 

Hab. Aola (G. M. Woodford). 

A beautiful little species, resembling to some extent I. checometa, 
Meyr., but very distinct. 

37. Thalassodes opalina. 

Thalassodes opalina, Butl. Ann. & Mag. Nat. Hist. ser. 5, vi. 
p. 214 ; Druce, P. Z. S. 1888, p. 227. 

38. Thalassodes patara, sp. n. 

Male. Primaries and secondaries silvery green, both wings crossed 
by two dentated waved brownish bands ; the fringes brownish. The 
underside of all the wings uniform yellovdsh green* Aiitennse 
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brown. The thorax and abdomen greenish ; the legs yellow. Ex- 
panse inch. 

Hah, Aola ((7. M, Woodford), 

Two specimens of this distinct species are in the collection, but 
neither of them are in good condition, being much marked with 
damp, and doubtless fresh specimens would be of a much brighter 
green colour. 

Fam. PALYADiE. 

39. EuMELIA ROSALIA. 

Eumelia rosalia^ Cram. Pap. Exot. iv. p. 152, t. 368. f. F. ; Walk. 
Cat. xxii. p. 609. 

A common species, found over a very extended range ; it varies 
considerably both in colour and markings. 

Fam. Desmobaturidje. 

40. Desmobathra niphoplaca. 

Hesmohathra niphoplacay Meyr. Trans. Eut. Soc. 1886, p. 199. 

The specimens are identical with those in Mr. Mathew’s collection. 

Fam. Macroniid^. 

41. Strophidia costalis. 

Strophidia costalis^ Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xx. 
p. 246. 

Several specimens identical with those from Shortland Island. 

42. Strophidia hyemalis. 

Strophidia Ityernalk^ But!. Ann. & Mag. Nat. Hist. ser. 5, vol. xx. 
p. 247. 

One specimen identical with the type in the National Collection, 
from Shortland Island. 

43. Strophidia bigthana, sp. n, 

Male and female silky white, the underside of the male dusky. 
The primaries crossed from the costal to the inner margin by three 
wide, pale fawn-coloured bands ; the secondaries crossed by two jiale 
fawn-coloured hands, the first about the middle, the second beyond, 
nearer the outer margin. The outer margin of the secondaries nar- 
rowly edged with black. The head, thorax, abdomen, and legs 
dusky white. The antennee black, whitish at the base. Expanse, 
(T 2 inches, $ 2|- inches. 

Hah, Aola ( C, M, Woodford), 

A very distinct species from any known to me. 

Fam. SpiLOMELIDiE. 

44. Zebronia jaguaralis. 

Spilomela jayuaralis^ Gu6n, Sp. Gen. Lep. viii. p, 283. 

Zebronia jaguaralis f Walk. Cat. xvii. p. 486. 

One specimen, agreeing with specimens before me from Darjeeling, 
but considerably larger. 
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Fam. Margarodid^. 

45. GlYPHODKS EXCELSALIS. 

Glyphodes excelsalisy Walk. Cat. xxxiv. p. 13G0. 

One specimen, identical with the type in the National Collection 
from Swan River. 

46. Margahonia atlitalis. 

Margaronia atlitalis^ Walk. Cat. xviii. p. 533. 

The specimen is identical with those in my collection from Borneo, 
Java, and the Philippine Islands. 

47. Maruca aqtjatilis. 

llydrocampa aquatilis, Boisd., Oner. Icon. Ilegn. Anim., Ins, t. 90. 
f. 9. 

Maruca aquatilis, Walk. Cat. xviii. p. 540. 

The specimens are identical with those before me from New 
Guinea and Darjeeling. 


Fam. BoTYDiDiE. 

48. Pleonectusa modkstalis. 

Erilita modestalis, Ld. Wien. ent. Mon. vii. p. 426, t. 16. f. 3. 

Flcovectusa chalimia, Meyr. Trans. Ent. Soc. Lond. 1886, p. 233. 

Pleonectusa modestalis^^lcyr. L c. 1887, p. 216. 

One s[)ecimen, identical with those before me from New Guinea. 

49. Spilobotys arctioides. 

Spilobotys arctioides, Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. 
p. 123. 

One specimen of this very distinct species. 

50. Astura punctiferalis. 

Astura punctiferalis, Gueii. Sp. Gen. Ldp. viii. p. 320 ; Walk. 
Cat. xviii. p. 548. 

The specimens agree well with those in the National Collection 
from North China. 

51. Botys, sp. ? 

One specimen in very bad condition. 

Fam. Tineid.e. 

52. SiPPHARAKA wooDFORDi, sp. 11 . (Plate XXIX. fig. 8.) 

Primaries black ; a coppery red curved band from the base ex- 
tending for about two thirds the length of the wing along the costal 
marmn, then crossing the wing to near the anal angle, but not 
reaching it, the red band being streaked from the base with silver. 
The apex and part of the outer margin narrowly bordered with 
coppery red. Secondaiies glossy brownish black, broadly bordered 
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at the apex with orange>red. The heacl^ thorax» abdomen^ antenn 6 e 9 
and legs black. £xp{inse inch. 

Hab, Aola. 

A beautiful species, allied to S, euchromiella. Walk., but very 
distinct. 

Fam. Hyponomeutid-®. 

53. CORINEA MATHEWI. 

Corinea mathewi, Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. p. 414. 
Two specimens, identical with those in the British Museum from 
Malaya. 

EXPLANATION OF PLATE XXIX. 

Fig. 1. Kiiseinia siriella, (3*, n. sp., p. 571. 

2. C7m nenia^ 5 , n. sp., p. 

3. CalUdrepana argent%fera, cJ , n. sp., p. 574. 

4. Vhalcra peruda^ c? » n. sp., p. 574. 

5. AJcides lalona^ S, p. 577. 

(». Sat lira wotnlfordiy (3*, n. sp., p. 576. 

7. liociraca vanina^ n. sp., p. 576. 

8. Sippharara woodfordi, n. sp., p. 570. 


3. On the Lcpidoptera of Japan and Corea. — Part II. 
Heteroccra, Sect. I.* By J. H. Leech, B.A., F.R.O.S., 
F.L.S., F.Z.S., F.E.S., &c. 

[Reccirod November 26, 1888.j 
(Plates XXX.~XXXII.) 

I must apologize for the tardy appearance of the second ])art of 
this paper, which has been delayed in order to make it as complete 
as possible by acquiring more material. Since leaving Japan, in 
1886, I have received many valuable consignments of Lepidoptera, 
both from natives in my employ and also from Europeans interested 
in Entomology, especially from the Rev. F. Andrews of Hakodate 
and Mr. Manley of Yokohama. 

Last April we received the news of the death of that most inde- 
fatigable entomologist, Mr. Henry Pryer, who had long resided in 
Japan and devoted all his leisure to natural history. To Mr. 
Pryer we are indebted for the discovery of the majority of the 
Lepidoptera peculiar to Japan“. Although his conclusions, owing 
to His complete isolation from libraries and museums, were frequently 
erroneous, yet his work was characterized by that common sense 
which is to be found in the work of so many practical held-natu- 
ralists. I was fortunate enough to procure the whole of Mr. Fryer’s 
entomological collections, with the exception of part of the Deltoids 
and Pyrales, by purchase, and they form an important part of 
the material for the present paper. Out of 38 species which I now 

* For Part I. see P. Z.8. 1887, p. 398. 

® A list of Japanese Lepidoptera, referred to in this paper as ‘ PryeFs 
Catalo^e/ will be found in the Transactions of the Asiatic Society of Japan, 
vols. xi. and xii. 



1888.] LEPIDOPTERA OF JAPAN AND COREA. 581 

describe as new to science, 20 are from Mr. Fryer’s collection and 
the remaining 18 were discovered by myself during the summer of 
1886. Considering that in a single season I succeeded in taking 
80 per cent, of the species of the groups referred to in this paper as 
occurring in Japan, but that, although collecting for the greater part 
of the time in localities never before visited by an entomologist, I only 
succeeded in capturing 1 8 new species, we may conclude that the 
Lepidopterous fauna of Japan is fairly well known. It is satisfactory 
to note that of the 3. '>2 species included in this paper over 200 were 
described in this country, principally by Mr. Butler, Mr. Moore, and 
Mr. Walker ; many, however, as will be seen from the synonymy, 
have been subsequently redesciibed on the continent from specimens 
received from N.E. Asia, by entomologists unacquainted with the 
types in our National Collection. 

1. Cevhonodes hvlas. 

Sj)hinx hylaSy Linn. ISIant. i. p. 539. 

Sphinx picus, Cram. Pap. Exot. ii. p. 83, pi. 148. fig. B. 

Sesia hylas, Fabr. Ent. Syst. iii. 1, p. 379. 3; Walk. Cat. I^ep. 
Ilet. viii. p. 84. 

Cephonodes hylas^ llubn. Verz. Schmett. p. 131. 1402. 

llemaris hylaa, Saalm. Lep. Madag. i. p. 117, pi. 3. fig. 40. 

Several specimens from Satsuma in May and Nagasaki in May 
and June, and theie were six examples in Fryer’s collection. 

Satsuma and Nagasaki (LeecA); Yokohama (Pryer); and generally, 
distributed throughout the warmer portions of the Old World. 

2. 11km A KIS RADIANS. 

Sesia radiufiSy Walk. Cat. Lep. Ilet. viii. p. SI (1856). 

llemaris radians^ Bull. III. Typ. Lep. Ilet. pt. ii. p. I, pi. xxi. 
tig. 2 (1878). 

llemaris mandarina, Bull. Proc. Zool, Soc. 1875, p. 239. 

The fuijcous band on the outer margin of the primaries is variable as 
regards width, and the radiations emanating therefrom towards centre 
of wing are often conspicuous, but in some exatnples these are entirely 
absent. These latter agree exactly with description and figure of 
//, mandarina, Butl., from Shanghai. Apj>eais to be the Oriental 
representative of If, bomhyliformis as f/. alternata is of 11 ./uciformis, 

Yokohama {Jonas and Pryer ) ; Oiwake {Pryer ) ; Nagasaki, Fushiki, 
Gensan {Leech ) ; Shanghai {Fortune ) ; Kiukiaug (Pratt ) ; Corea 
(Hers), 

3. Hemaris alternata. 

Sesia alternata^ Butl. Aim. & Mag. Nat. Hist. (4) xiv. p. 366 
(1874). 

llemaris aliemaia, Butl. 111. Typ. Lep. Het. pt. ii. p. 1, pi. xxi. 
fig. 2 (1878). 

The inward radiation is sometimes so pronounced as to give an 
appearance of opacity to the disk of the wing. 
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Examples of this species in Fryer’s collection bear the same number 
(30) as specimens of H, radiam ; it is therefore not possible to say 
which insect he refers to in his catalogue, where be remarks “Common 
at Yokohama, I have bred it from larva found feeding on the 
Weglia.” 

Yokohama {Fryer and Jonas) \ Hakodate {Whitely)\ Oiwake 
{Fryer); Gensan {Leech). 

4. Hemaris affinis. 

Macroylossa ajinis, Brem. Bull, de TAcad. tom. iii. 18C3; Lep. 
Ost-Sib. p. 35, tab. iii. fig. 13. 

? Hemaris alternata, Bull, teste Fixsen, Rom. Mt^m. sur Lt^p. iii. p. 323. 

Recorded from Corea (Here). 

5. Hemaris sieboldi. 

Macroylossa sieboldi ^ Boisd., de I’Orza, Lop. Jap. p. 35 (1869). 

Sesia whitelyi^ Bull. Ann. & Mag. Nat. Hist. (4) xiv. p. 367 
(1874). 

Two examples, Hakodate, and there were four specimens in coll. 
Fryer. Said by Fryer to be common at Yokohama. 

Gifu {Fryer) ; Hakodate {Leech). 

6. Macroglossa bombylans. 

Macroylossa bombylans, Boisd. Sp. Gen. Lep. p. 334 (1875). 

Several specimens in Satsuma in May and at Nikko in September 
and Oiwake in October. Exhibits considerable variation in the 
character of yellow marking of secondaries. 

Yokohama {Fryer) ; Satsuma, Nikko, Oiwake {Leech) ; Kiukiang 
{Fratt), 

7. Macroglossa pyrrhosticta. 

Macroylossa pyrrhosticta, Butl. Froc. Zool. Soc. 1875, p. 242, 
pL xxxvi. fig. 8. 

Macroylossa saya, Butl. Ent. Mo. Mag. xiv. p. 206 (1878); III. 
Typ. Lep. Het. pt. ii. p. 1, pi. xxi. fig. 1 (1878). 

One example at Nagahama and one at Gensan in July. Several 
specimens coll. Fryer. 

Yokohama {Jonas and Fryer) ; Nagahama and Gensan {Leech) ; 
Kiukiang {Fratt) ; Shanghai. 

8. Macroglossa stellatarum. 

Sphinx stellatarum, Linn. Syst. Nat. x. p. 493 ; Hiibn. Sphing. 
p. 94, pi. ix. fig. 57. 

Macroylossa stellatarum, Steph. 111. Brit. Ent.Haust. i« p. 133. 1. 

1 met with this species at several places in Japan, and Fryer notes 
it common at Yokonama. The specimens are very typical. 

Yokohama {Fryer) ; Oiwake {Fryer and Leech) ; Nagahama, 
Nikko, Hakodate, Nemoro, Foocbau {Leech) ; North China. 
Teneriffe; Europe. 
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9. Lophdra sangatca. 

Lophura sangatca^ Butl. Proc. Zool. Soc. 1875, p. 62 1. 

Occurred in Satsuma in May, at Nagasaki in June, Fushiki and 
Shimonoseki in July, and Gcusan in August, Fryer in his catalogue 
notes it as common at Yokohama ; but there were only five examples 
in his collection. 

Satsuma, Nagasaki, Shimon oseki, Fushiki (Leech) \ Gcnsan (Nat. 
Coll). 

10. Ampuelophaga rubiginosa. 

Amphelophaga ruhujlnosa^ Brem. & Grey, Beitr. zur Schmett.- 
Faun. Nurd. China’s, p. 52. 

Deilephila rubiginosa. Walk. Cat. Lep. Het. viii. p. 173. 

Deilephila romanovi, Staud., Horn. Mem. sur Lep. iii. pi. ix. fig. 1. 

Three 8{)eciincn8 from Yokohama. Except that the olivaceous 
markings on primaries and abdomen are of a rather hi owner tint, 
these Japanese representatives of the species agree exactly with 
Kiukiang examples. 

There was one exanijde of this species in Fryer’s collection labelled 
Oiwake. It is no. 20 of his catalogue, where he remarks “Also 
about Yokohama, but not so common as the preceding species ” 
(No. 19. ClamiH bilineata), 

Yokohama (Manhij and Fryer); Oiwake (Fryer) ; N. China 
(Bremer); Kiukiang Corea (Uerz), 

11. FeUGESA .MONGOLIANA. 

Fergesa tnongoHana, Butl. Proc. Zool. Soc. 1875, p. 622. 

A common species at Yokohama. 

Some of the specimens in Fryer^s collection and one I received 
from Manley have a luteous submarginal band on primaries ; this 
has its external edge much indented, but its internal edge is illdefined. 
In the same specimens there is a distinct luteous oblique streak at 
anal angle of secondaries, 

1 am disposed to consider P. mongolianay Butl, a local form of 
P. velatUy Walk, 

Yokohama (Fryer and Manley) ; Kiukiaug (Pratt), 

12. Deilephila galii. 

Sphinx gain, Fabr. Sp. Ins. ii. p. 147. 33 ; lllibn. Sphing. p. 96, 
pi. xii. fig. 64. 

Deilephila galii, Stepb. Ill Brit. £nt. Haust. i. p. 125, pi xii. 

fig- 2. 

Two examples in Fryer’s collection, neither are localized ; but in 
his catalogue Fryer says, “ I took one specimen at Fujisan in June. 
The yellow bed-straw (Galium veruyn) is a common plant there.” 
One specimen came under my notice at Tsuruga in July. It was 
hovering over flowers on the side of a mountain in the neighbourhood 
of that town. 

Fujisan (Fryer). North America ; Europe. 
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13* CHiBROCAMPA CLOTHO. 

Sphinx clotho, Drury, Exot. Ins. ii. p. 48, pi. 2S. fig. 1. 

Charocampa clotho, Walk. Cat. Lep. Het. viii. p. 141 (1856). 

I took a specimen in Satsuma in May. 

Satsuma (Leech). Silhet, North India, Ceylon, Java. 

14. Ch^rocampa japonica. 

Charocampa japonica, Boisd. Ins. L^p. Ildt. i. p. 241. 

In his catalogue Pryer observes of this species that it is conimon 
about Yokobama. I took it in Satsuma in May, and at Nagasaki in 
June, and Hakodate in August. 

Yokohama (Pryer)*, Satsuma, Nagasaki, Hakodate (Leech)', 
Corea (Herz), 

15. Ch^erocampa oldenlandiac. 

Sphinx oldenlandifp, Fabr. Sp. Ins. ii. p. 148. 37. 

Xylophones gortys, Hubn. Zeit. Samml. exot. Schmett. p. 28. 

514 ; Walk. Cat. Lep. Het. viii. p. 142. 

A long series of this species, including several specimens bred at 
this Society’s Gardens, from larvse which I brought from Yoko- 
hama, where the larvse are common, feeding on taro and balnam. 

Yokohama (Pryer and Leech). North India, Java, Australia, 
Sydney. 

16. CHiEROCAMPA NESSUS. 

Sphinx nessus, Drury, III. Exot. Ins. ii. p. 46, pi. xxvii. fig. I 
(1773). 

Theretra equestris, Hubn. Verz. bek. Schmett. p. 13.5 (1816). 

Chcerocampa nessus. Walk. Cat. Lep. Het. viii. p, 140 (18.56). 

This appears to be a common species at Yokohama. Nine speci- 
mens in Fryer’s collection are fairly constant in coloration. 

Yokohama (Pryer). North India, Silhet, Ceylon, Hong Kong, 
Java, Kanara. 

17. Chjsrocampa elpenor. 

Sphinx elpenor, Linn. Syst. Nat. x. p. 492 ; Hiibn. Sphing. p. 96, 
pi. X. fig. 61. 

Cheerocampa elpenor, Westw. & Humph, Brit. Moths, i. p. 22, 
pi. 51. figs. 7~8. 

(S . Chrerocampa macromera, Butl. Proc. Zool. Soc. 1875, p. 7 ; 
III, Typ, Lep. Het. v, pi. Ixxix. fig. 3. 

$ . Chcerocampa fratema, Butl. Proc. Zool. Soc. 1875, p. 247 ; 
111. Typ. Lep. Ilet. v. pi. Ixxix. fig. 4 ; teste Fixsen, Rom. Mdm. 
8ur Lep. ill. p. 321. 

Ch(Brocampa lewisii, Butl. Proc. Zool. Soc. 1875, p. 247- 

Except that some examples are more rosy than the type, the 
specimens from Oiwake, in Fryer’s collection, and others I took at 
Shimonoseki and Gensan in July, are not separable from 0. elpenor. 

Oiwake (Pryer)-, Shimonoseki, Gensan (Leech) ; Kiukiang (Pro//); 
Hakodate. 
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18. CiNOGON A8KOLDENSI8. 

Smerintkus askoldensis, Oberth. Etud. d’Entom. v. p. 251, pi. i. 
fig. 3 (1880). 

Cinogon cingulatum^ Butl. Trans. Ent. Soc. 1881, p. 2. 

Two specimens in Fryer’s collection, one of which is labelled 
Oiwake. These agree well with Oberthur’s figure of S. askoldensia 
and also with Butler’s description of 0, cingulatum. 

Oiwake, Japan {Pryer)\ Askold, Hakodate (Andrews), 

19. Acosmekyx anceus. 

anceus, Cram. Pap. Exot. iv. p. 124, pi. 355. f. A. 

Engo anceus, Hubn. Verz. Schmett. p. 132. 1423; Walk. Cat. 
Lcp. Het. viii. p. 119. 

Acosmeryx anceus, Butl. Trans. Zool. Soc. 187G, p. 544, pi. 90. 
figs. 11 & 12 (larva and pupa). 

Jcosmen/x metanaga. Bull. Ann. & Mag. Nat. Hist. (5) iv. 
p. 350 (1879). 

Fryer says that this species is common at Yokohama, in which 
locality the eight examples in his collecticm were probably obtained. 
In some specimens there is no trace of yellow in the discal spot ; but 
as this spot is really a small tuft of raised yellow scales surrounded 
with a more or less distinct fuscous ring, absence of the yellow may 
be due to condition of the specimens. 

Yokohama (Fryer) ; Kiukiang (Pr(/F) ; Amboina. 

2d. AmBTIA X SCHAVl felbergeri. 

Atnhulyx schauffvibergeri, Brem. & Grey, Beitr. zur Schmett. 
Nbrd. China’s, p. 53. 

1 got a specimen at Nagasaki in June; three coll. Fryer and two 
from Mr. Manley. This is probably a local form of A, substrigilis, 
Westw., as possibly are also A. maculifera and A, consanguis, Butl. 
The Japanese insects agree very well with the last-named, but the 
transverse lines are not clearly defined. 

Nagasaki (LcccA); Yokohama (Fryer and iWiin/cy) ; North China. 

21. Triptogon sperciiixjs. 

Smerintkus sperchius, Men, Enum. Lep. Mus. Petrop. p. 137, 
pi. 13. fig. 5 (1857)< 

Triptogon piceipennis, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 393 (1877); HI. Typ. Lep. Het. pt. ii. p. 2, pi. xxi. fig. 4 
(1878). 

Triptogon gigas, Butl. Proc. Zool. Soc. 1875, p. 253; 111. Typ. 
Lep. Ilet. pt. V. p. 12, pi. Ixxx. fig. 5 (1881). 

(Fryer records the larvae as feeding on chestnut in the neighbour- 
hood of Yokohama.) 

In tone of colour, curvature, angulation, and distance apart of the 
transverse linear markings this species exhibits much aberration. 
With the exception of an example I took at Tsuruga in July, and 
one sent me by Manley from Yokohama, all my specimens are from 
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Fryer’s collection. These are without locality labels, but bear his 
catalogue number (8), and are most probably from Yokohama. In 
the entire series there are examples agreeing with S, sperchius, Mdn., 
others with T, piceipennis, Butl., and others again with T, 
whilst in a few the tint of colour, shape, and direction of lines, &c. 
are not quite identical with either. As I do not feel justified in 
describing these as distinct, I am obliged to consider them and also 
the three aberrations named and described as forms of one species. 

22. Triptogon complacens. 

S . Smerinthus complacens^ Walk, Cat. Lep. Ilet. Suppl. i. p. 40 
(1864). 

5 . Smerinthus dyras, var. /I, Walk. Cat. Lep. Het. viii. p. 251 
(1856) ; Bull. III. Typ. Lep. Ilet. pt. iii. p. 2, pi. xli. fig. 4. 

Triptogon roseipennis, Butl. Proc. Zool. Soc. 1875, p. 257 ; 
Trans. Zool. Soc. ix. p. 588, pi. xci. fig. 6, transformations (1876) ; 
111. Typ. Lep. Het. pt. iii. p. 2, pi. xli. fig. 3 (1879). 

? Smerinthus gaschkewitschii, Brem. Beitr. Schm. N. China, p. 13. 

A fine series showing considerable variation in colour. 

Yokohama {Fryer and Manley) ; Nagasaki {Leech) ; Hakodate. 

23. Smerinthus dissimilis. 

Triptogon dissimilis, Brem. Bull, de I’Acad. Sci. St. Petersb. 
1864, tom. iii. 

Smerinthus dissimilis, Brem. Lep. Ost-Sib. p. 35, jd. iii. fig. 12 
( 1864). 

This is no. 5 of Fryer’s catalogue, and there were three exan]pl(‘S 
in his collection, two of which were from Tokio and one with aborted 
hind wings, probably a bred specimen, from Oiwake. In colour all 
three differ from a specimen I have from Kiukiang, but the 
markings are exactly alike in all four. Japanese examples agree 
better with Amur specimens in colour. 

Tokio, Oiwake {Fryer) ; Kiukiang {Pratt) ; Ussuri {Bremer), 

24. Smerinthus Christoph i. 

Smerinthus christophi, Staud., Rom. M(^m. sur L6p. iii. p. 162, 
pi. ix. fig. 3 a, b, & pi. xi. fig. 1 (1887). 

This species appears to be closely allied to S, tilice, Linn. 

Fujisan, Yesso {Fryer) ; Amur. 

25. Smerinthus tatarinovii. 

Smerinthus tatarinovii, Bremer, Motsch. Etud. Ent. 1852, p. 62. 

Smerinthus eversmanni, Popoff, Bull. Soc. Imp. Nat. Mosc, 1854, 
ii. p. 182, pi. 1. fig. 5. 

Fryer says this species is not uncommon about Yokohama, but 
there were only four examples in his collection ; of these one has the 
primaries suffused with pink and the central band and apical patch 
are russet-brown. Six other specimens in his series are from Yesso, 
and are much smaller and paler in colour. 

Yokohama {Fryer and Manley) ; Yesso {Fryer). 
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26. Smerintuus ocellatus. 

Sphinx ocellata, Linn. Syst. Nat. x. p. 489. 

Sphinx salicisy Hiibn. Sphing. p. 73. 

Smerinthus ocellatus^ God. Hist. Nat. L6[>. Fr. iii. p. 20, 2. 

Smerinthus planus, Walk. Cat. Lep. Het. viii. p. 254 (1856). 

Smerinthus argus. Men. Enum. Lep. Mus. Fetrop. no. 1561, 
p. 136, tab. xiii. fig. 3 (1857). 

There is nothing whatever in the Asiatic form (i. e. planus. 
Walk.) of S. ocellatus to separate it from that species. As we find 
variation in colour and markings in any good series of European 
S. ocellatus, so also do we find this to be the case where a number of 
Japanese s[)ccimen8 of the species are brought together. These 
last are exactly like Kiukiang and Gensan examples, and there is 
not a specimen in rny Asiatic series for which I cannot find an exact 
counterpart among my European series. Fryer says of S, planus, 
“The larva is green with a green horn instead of sky-blue as in 
S, ocellatus,^^ As no other point of difference is referred to, it is to 
be assumed that none existed, and I cannot think that any value can 
possibly attach to such an unimportant character. 

Yokohama (Pryer) ; Gensan {Leech) ; Kiukiang (Pra^^). Europe. 

27. Daphnusa colligata. 

Daphnusa colligata, Walk. Cat. Lep. Het. viii. p. 238 (1856). 

Metagasies hxeti, Oberth. Etud. d'Entom. xi. p. 29, pi. i. fig. 2 
(1886). 

One example, without locality, in coll. Fryer. 

Japan {Pryer) ; Kiukiang {Pratt); North and Western China. 

28. Clanis bilineata. 

Basiana bilineata, Walk. Cat. Lep. Het. Suppl, v. p. 1857 (1866); 
Butl. 111. Typ. Lep. Ilet. pt. v. p. 14, pi. Ixxxi. fig. 4 (1881). 

Clanis deucalion. Bull. /. c. fig. 5. 

This is Fryer’s no. 19, of which he observes in his catalogue 
“ common about Yokohama,” but of which it appears he did not 
keep a long series, as there were only three examples in his collection. 
One of these specimens ( cf ) agrees well with examples of C. bilineata 
from Kiukiang, whilst the other two { ? ? ) are the deucalion of 
Butler. I cannot find any trustworthy character by which the last- 
named form can be specifically separated from C, bilineata, 

Yokohama {Pryer) ; Kiukiang {Pratt) ; Darjeeling {Russell and 
Liddesdale) ; North India {Mauger) ; Corea {Herz), 

29. Acherontia atropos. 

Sphinx atropos^ Linn. Syst. Nat. x. p. 490 ; Hiibn. Sphing. p. 68. 

Acherontia atropos, Ochs. Hiibn. Verz. Schmett. p. 139. 1494. 

Acherontia styx, Westw. Cab. Orient. Ent. p. 88, pi. 42. fig. 3. 

Var. Acherontia medusa, Butl. Trans. Zool. Soc. ix. p. 597 (1876) ; 
111. Typ. Lep. Het. pt. iii. p. 3, pi. xli. fig. 5. 

Neither Chinese nor Japanese representatives are to be separated 
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with certainty from A. atropos. However, the more slender ab- 
dominal belts and transverse stripe, together with the darker “ skull- 
mark ** on thorax, of most of the specimens from China and Japan 
aiford fairly good varietal characters ; and as these seem to be pretty 
constant, it will perhaps be well that this form be known as var. 
medusa. 1 should note that among my European specimens of A. 
atropos are individuals with the “ skull-mark quite as dark as in 
any Japanese or Chinese example. 

Yokohama {Jonas and Pryer) ; Oiwake, Nikko, Hakone, and 
Gensan (XeecA) ; Nagasaki ; Hong Kong North 

India, Philippine Isles, Sierra Leone, Turkey in Asia, Africa, 
Europe. 

30. Protoparce convolvuli. 

Sphinx convolvuli^ Linn. Syst. Nat. x. p. 490 ; Hiibn. Sphing. 
p. 70 ; Moore, Cat. Lep. Mus. E. I. Comp. i. p. 267, pi. ix. figs. 3, 
3a, larva and pupa (1857). 

Protoparce orientalis, Butl. Trans. Zool. Soc. ix. p. 609, pi. 91. 
figs. 16, 17, larva and pupa (1876). 

A very typical series, including four specimens from Fryer’s 
collection. Having regard to the great variability and extensive 
geographical range of this species, I am at a loss to understand how 
any one can attempt to claim specific rank for representatives of 
1\ convolvuli coming from any part of the Old World. 

Yokohama (Pryer) ; Fushiki, Hakodate {Leecli), North India, 
Scinde?, Ceylon, Java, New Zealand, New South Wales, Port 
Natal, Africa, Europe, East Indies, Hong Kong. 

31. Pseudosphinx inexacta. 

Macrosila inexacta, Walk. Cat. Lep. Het. viii. p. 208 (1856). 

Pseudosphinx inexacta, Butl. 111. Typ. Lep. Hot. pt. v. p. 16, 
pi, Ixxxi. fig. 8 (1881). 

Japanese examples agree well with Butler’s figure, only the 
markings at anal angle of secondaries are not so distinct. This is 
Pryer’s no. 15, and appears to occur among yew trees. I took 
some fine specimens at Hakodate in August. Amurland specimens 
are grey, without the olivaceous tint found in the type and Japanese 
examples. 

Yokohama, Yesso (Pryer) ; Hakodate (Leech). North India 
(Hume); Amur; Corea (//crz). 

32. AnCERYX PINASTRI. 

Sphinx pinastri, Linn. Syst, Nat. x. p. 492 ; Hiibn. Sphing. p. 67. 

Uyloicus pinastri, Hiibn. Verz. Schmett. p. 139. 1483. 

Anceryx pinastri, Walk, Cat. Lep. Het, viii. p. 223 (1856). 

Hyloicus caliyineus, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 393 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 2, pi. xxi. fig. 6 (1878). 

Common in Japan, especially at Yokohama. 

In his differentiation of the dark Japanese form of A. pinastri^ 
Butler refers to the absence of white markings on the body and 
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lateral black spots on the abdomen.”^ In my series of A. pinastri 
from Japan, I find that almost every specimen has the body paler 
where the white markings should be, and dark patches along the 
sides are distinctly visible. The dark form is most frequent in 
Japan ; but in Fryer’s collection there is one example of A. pinastri 
which has a pale grey ground-colour clouded with darker, and with 
strong and sharply defined markings. This is one of three examples 
labelled no. 16, and noted as occurring newly emerged on stems of 
yew trees ; the other two are referable to A. dnvidis^ Oberth. 

Yokohama {Jonas and Fryer) ; Nagahama, Tsuruga, Fushiki, 
Ningpo {Leech), North India; Europe. 

33. Anceryx increta. 

Anceryx increta, Walk. Cat. Lep. Het. SuppL i. p. 36 (1864). 

Diludia increta, Butl. 111. Typ. Lep. Het. pt. iii. p. 4, pi. xli. 
% 7 (1879). 

An extensive series showing considerable variation in tone of 
colour and intensity of marking. 

Yokohama {Jonas and Fryer) ; Nagahama, Sendai, Shimonoseki, 
Fushiki {Leech) ; Kiukiang {Pratt) ; Shanghai ; North China 
{Fortune), 

34. Anceryx davidis. 

Sphinx davidis, Oberth, Etud. d’Entom. v. p. 27, pi. vii. fig. 9 
(Oct, 1880). 

Sphinx streckeri, Stand. Eut. Nachr. \i. p, 2^2 (1880). 

ihjloicus davidis, Butl. Trans. Ent. Soc. 1881, p. 2. 

Two fine examples in Fryer’s collection. These, as previously 
adverted to, are two of the three insects (no. 1 6) found on sterna of 
yew at Yokohama. In one the central area of primaries between 
the transverse lines is pale grey like the rest of the wing, but in 
the other it is clouded with fuscous, and as a consequence the wing 
appears to have a broad fuscous transverse fascia. Neither of these 
specimens agree exactly with Oberthur’s figure of^l, davidis, but there 
can be no doubt they are forms of that insect, as also is Sphinx 
streckeri. Stand., from Vladivostok. Amurland specimens of A, 
davidis in my collection are rather darker than liiy Japanese examples, 
and seem to fit in between these last and specimens of S. streckeri 
from the Amur. 

Yokohama {Fryer) ; Tokio {^Fenton) ; Nikko {Maries) ; Vladi- 
vostok ; Amur. 

35. Sphinx hgustri. 

Sphinx Ugustri, Linn. Faun. Suec. p. 287. 1087 ; Hiibn. Sphing. 
pi. xiv, fig. 69. 

Sphinx constricta, Butl. Cistula Ent. vol. iii. p. 113 (188.5). 

One example, taken at Hakodate by my native collector in June, 
does not differ sufficiently from European examples to deserve 
specific rank. 

Hakodate; Kashiwage (£etc;tj). 
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36. Thyris fenestrella. 

Thyris fenestrella^ Scop. Ent. Cam. p. 217 (1763). 

Three specimens at Gensan in June and July. 

Gensan (Julj). 

37. Thyris usitata. 

Thyris usitata^ Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 367 
(1879). 

I took four specimens in Satsuma in May. A very fine series 
coll. Fryer. 

Yokohama {Jonaa and Pryer) ; Oiwake (Pryer) ; Satsuma 
{Leech). 

38. MeLITHA BOMBYLIFORMIS. 

Sphinx bombiliformis, Cram. Pap. Ex. iv. p. 241, pi. 400. fig. C. 

( 1782 ). 

Melittia anthredoniformis, Iliibn. Ver^. Sclimett. p. 128 (1816). 
Trockilium phorcus. West. Cab. Orient. Ent. p. 62, pi. 30. fig. 7 
A specimen from Japan in the National Collection. 

India, N. and E. 

39. Melitfia euryhon. 

Trochilium eurytion, Westw. Cab. Or. Ent. p. 62, pi. 30. fig. 5 
(1848). 

Melitiia eurytion^ Walk, Cat. Lep. Het. viii. p. 70 (1856). 

Two specimens at Tsuruga in June. Five examples coH. Pryer 
(no, 42J. 

Yesso, Nikko, Yokohama (Pryer); Tsuruga {Leech) \ North 
India, Silhet. 

40. MeLITTIA CHALCIFORM18. 

Sphinx chalci/ormis, Fabr. Ent. Syst. tom. iii. pt. 1, p. 382. 
Melittia inc/ica, Butl. Ann. & Mag. Nat. Ilist. (4) xiv. p. 411 
(1874). 

One example in Satsuma in May. 

Satsuma {Leech). 

• 41. SpHECIA RHYNCHIOIDKS. 

Sphecia rhynchioidea, Butl. Trans. Ent. Soc. 1881, p. 589. 

Six specimens in coll. Pryer, Yokohama. 

Pryer says that the larva feeds on oak.” 

42. Sphecia contaminata. 

Sphecia contaminata^ Butl. 111. Typ. Lep. Het. pt.ii. p. 59, pi. xl. 
fig. 2. 

Four specimens, coll. Pryer. 

Yokohama (JoHoa) ; Yesso {Pryer). 
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43. Sphecia romanovi, sp. n. (Plate XXX. fig. 1.) 

c? . Primaries hyaline, brownish, thickly clothed with dark brown 
scales along the costa, inner margin, and median nerve ; secondaries 
hyaline, outer half brownish, sprinkled with a few darkish scales ; 
fringes yellowish brown. Body brownish orange, with 7 black belts. 
Thorax black, front portion brilliant orange ; collar reddish ; head and 
palpi bright orange marked with reddish ; anteunaB pectinated, lower 
half reddish, remainder black. Prolegs orange, marked with reddish ; 
remaining legs dark brown, marked with orange and reddish. 

$ . Like the male, but primaries more densely clothed with scales ; 
antennae simple. 

Expanse 4Ci millim. 

Four specimens of this fine insect in coll. Pryer, Yokohama. 

44. Sphecia ? fixseni, sp. n. (Plate XXX. fig. 2.) 

Primaries partly hyaline, thickly clothed along the nerves as far 

as the end of cell with reddish-brown scales ; apex of wing and 
broad outer margin deep buff ; secondaries hyaline, with deej) dark 
brow'u fringes. Head black ; palpi \ellow ; a narrow yellow collar. 
Thorax marked on each side witli yellow. Body blackish, with four 
orange-yellow bands and reddish-orange anal tuft. Antennee blackish 
above, reddish below ; all the legs yellow' marked with reddish 
orange. Underside of primaries yellow' along the nerves and towards 
apex ; secondaries sprinkled with yellow along the outer margin. 

Expanse 42 millim. 

Sexes do not differ. 

Five ppeciraens in coll. Pryer from Nikko and Oiwake (June and 
July, 18H7). 

4.5. SCIAPTERON CRABRONIFORME. 

Sciapteron crabroni/orme, Ilubn., Rom. Meni.sur les Lep. vol. iii. 
p. 32.3. 

Corea {Ilerz), 

40. Sciapteron ferale, sp. n. (Plate XXX. fig. 3.) 

Primaries Ijrown, sprinkled with orange scales, with a purplish 
reflection, hyaline from base to a little beyoiid centre; secondaries 
hyaline w’ith an opalescent reflection. Head black ; palpi yellow in 
front ; collar yellow'. Thorax uud body black, the latter broadly 
belted just beyond the middle with siiiphur ; legs blackish ; hind 
tarsi yellow. Under surface of all wings iridescent. 

This species is much larger and differently belted to the other 
two Japanese species in the genus. 

Expanse 43 millim. 

One male, coll. Pryer, taken in Yesso in 1 882. 

47. Sciapteron regale. 

Sciapteron regale. Bull. Ilh Typ. Lep. Het. pt. ii. p. 60, pi. xl. 
fig. 3 (1878). 

Satsuma in May; Nagasaki in May and June; and Shimonoseki 
in July. Six examples, coll. Pryer. 


40 * 
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There is no difference between Japanese and Kiukiang specimens 
of this species. 

Yokohama {Jonas and Pryer) ; Shimoiioseki, Nagasaki, Satsuma 
{Leech); Kiukiang (Pra^f). 

48. SciAPTERON BICINCTA. 

Mgeria hidncta^ Walk. Cat. Lep. Het. Suppl. i. p. 12 (1864). 

Several specimens at Nagasaki in June, and Tsuruga and Shim- 
onoseki in July. Two examples, coll. Pryer. 

Nagasaki, Tsuruga, Shimonoseki {Leech) ; Yokohama, Oiwaki 
{Pryer) ; N. China {Fortune), 

49. ^Egeria hector. 

JEgeria hector^ Butl. III. Tvp. Lep. Het. pt. ii. p. 60, pi. xl. fig. 4 
(1878). 

A number of specimens, coll. Pryer. 

Yokohama {Jonas and Fryer) ; Oiwake {Fryer). 

50. ^Egeria MONTIS, sp. n. (Plate XXX. fig. 4.) 

Primaries deeply bordered with black ; the central liyaline area 
divided by a broad black bar just beyond the middle of the wing ; 
secondaries hyaline, bordered with black, broadly on their outer and 
narrowly on their inner margins. Body black, belted with yellow 
near the anal extremity, and again towards the middle. Head, 
thorax, legs, antennoc, and under surface black ; under surface of 
primaries dashed with yellow along the costa and inner margin. 

Allied to JS. stelidiforrnis (Freyer), but differing in the belts. 

Expanse 25 rnillim. 

A single male in coll. Pryer, taken at Oiwake, June 1887. 

50 a, iEGEUlA TENUIS. 

JiJgeria tenuis^ Butl. 111. Tyj). Lep. Ilet. j)t. ii. p. 60, pi. xl. fig. 8 

( 1878 ). 

Three specimens, coll. Pryer. 

Oiwake {Pryer), 

51. Sesia velox. 

Sesia velox^ Fixsen, Bom. Mem. sur Lop, vol. iii. p. 32d. 

Corea {Herz), 

.52. Bembecia odyneripennis. 

uEgeria odyneri 2 )ennis, Walk. Cet. Lep. Het. viii. p, 42 (18.56), 

1 took one specimen of this insect near Hakodate in August, 

Nova Scotia. 

53. Bembecia fernix, sp. n. (Plate XXX. fig. 5.) 

Primaries reddish fuscous, paler and somewhat subhyaline about 
the disk and base of wings ; secondaries hyaline, with dark outer 
border and fringes. Head black ; palpi and collar pale yellow. 
Thorax and abdomen black, the latter with two narrow pale yellow 
rings near the anal tuft and two wider rings, one about the centre 
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and one towards the base of the body ; anal tuft tipped with white. 
Antennae black, tipped with reddish. Underside of primaries paler 
than upper surface. Legs black, with faint pale markings. 

I took one specimen of this species at Shimonoseki in July 1886, 
and there is one in coll. Pryer, Oiwake, June 1887. 

54. Tinthia constricta. 

Tinthia constricta, Butl. 111. Typ. Lep, Het. pt. ii. p. 61, pi. xL 
fig. 10 (1878). 

I got one specimen at Nagasaki in June. 

Yokohama (Jonas) ; Nagasaki (Leech). 

5.5. Tinthia editha. 

Tinthia editha, Butl. 111. Typ. Lep. Het. pt. ii. p. 61, pi. xl. 6g. 9. 

Yokohama (Jonas). 

.56. Syntomis ere bin a. 

Sijntomis erehina, Butl. Trans. Ent. Soc. 1881, p. .5. 

“ Allied to phegea of Europe.” — Butler. 

Tokio {Fenton). 

57. Syntomis thelebes. 

Zygmia thelebns, Pabr. Ent. Syst. iii. 1 , p. 39 1 . 

Bg?itotnis mandarinia, Butl. Journ. Linn. Soc. Zool. xii. p. 349. 

? = germana, Feld. Wien. ent. Mon. vi. p. 37. 

I got a nice scries of this species in Japan and Corea, showing con- 
siderable variation in size and number of hyaline spots ; but in Prver’s 
collection there was a series which had evidently been made up of 
specimens selected to show something of the entire range of maclar 
aberration in Japanese S. thelcbus. At one end of this series is a peci- 
men minus the apical spot, and the other spots on primaries are very 
small, whilst at the other end is an example which has exceedingly 
large spots, and in consequence might be said to have hyaline primaries 
with black transverse and longitudinal band-like markings ; between 
these two are all the intermediate gradations, some of which have the 
basal spots of all the wings thinly clothed with yellowish scales. In 
the series I obtained are specimens with an extra hyaline spot above 
or below the usual apical one, and others which have both these 
additional spots. 

Expanse 30-40 milliin. 

Oiwake, Ohoyama, Fujisan, Kanosan {Pryer) ; Nagabama, Na- 
gasaki, Tsuruga^ Gensan (ZeecA) ; Ningpo, Corea ; Kiukiang 

(Pratt)-, Amur. 

58. Syntomis fortunei. 

8. fortunei, De TOrza, Lep. Jap. p. 38. 

S» zelleri, Ersch. 

Syntomis annetta, Butl. Journ. Linn. Soc., Zool. xii. p.347 (1876); 
111. Typ. Lep. Het. pt. iii. pi. xlii. 6g. 5. 

I took a number of specimens in Japan and the Corea during July 
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1886, and my native collector obtained it at Hakodate in June and 
July 1887. 

In expanse this species ranges from 28 to 40 niillim, 

Oiwake, Yokohama (iVi/er) ; Tsuruga, Nagabama, Sliimonoseki, 
Hakone, Geiisau (Leech) ; Corea ; Hakodate. 

.59. PRYERIA SINICA. 

Pryeria sinica, Moore, Ann. Mag. Nat. Hist. (4) xx. p. 86 
(1877). 

A fine series, including two females, in Fryer’s collection. I did 
not meet with this species in Japan or Corea. 

Mr. Moore’s description appears to apply to the male only, as 
the female has rather broader wings and tlie last abdominal segments 
have lateral tufts of short black and long golden-brown hairs ; these 
last meet over the back and project beyond the anal segment. The 
antennae of the female are filiform to beyond the middle, then thick- 
ened towards the pointed apex. 

Fryer says that it feeds on the Masaki. 

Yokohama (Pryer) ; Shanghai (type). 

60. BALATiEA OCl'OMACULATA. 

Puchromia octomaculatn, Brem. Bull, de I’Acad. Petersb. 1861, 
tom. iii. ; Lep, Ost-Sib. p. .‘36, pi. iv. fig. J (1861). 

Balatma eeyenoldesy Walk. Cat. Lep. Ilct. Supf 1. i. p. 1 10 (1864); 
Butl. 111. T\p. Lep. llet. pt. iii. p. 4, pi. xhi. fig. 2 (1879). 

I only met with this S|'»ecies at Gensan, where I took four males in 
June 1886. One example (5) in coll. Fr\er, and Fixsen also 
records it from Corea. 

Ohoyama (Pryer) ; Gensan (Leech) ; North Cliina. 

Gl. BiNTHA GRACILIS. 

Bintha gracilisy Walk. Cat. Lep. Ilet. Suppl. i. p. 127 (1861) ; 
Butl. 111. Typ. Lep. Uet. pt. iii. p. 6, pi. xlii. fig. 8 (1879). 

I took two 5 specimens at Nagahama and one at Gensan in 
July 1886, and there were six examples in Fry er’s collection (2 J , 
4?). 

Yokohama (Jonas and Pryer) ; Nagahama, Gensan (Leech), 

62. Procris budensis. 

Procris budensis, Spey. Geogr. Verbr. i, p, 466 (1862). 

Jinchuen, W. Corea, Amur, Hungary, Sarepta, Armenia. 

Motsehulsky records this species from Japan. 

63. Procris tristis. 

Procris tristis, Brem. Lep, Ost-Sib. p. 97, tab. viii. fig, 4 (1864). 

Procris esmeralda, Butl. Ann. & Mag, Nat. Hist. (4) xx. p. 394 
(1877) 5 111. Typ. Lep. Het. pt. ii. p. 4, pi. xxi. fig. 8 (1878). 

I have about forty examples of this Procris from Japan and the 
Corea. The only difiPerence I can see between P, tristis^ Brem.i and 
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P. emeralda^ Butl., is one of colour, the former being blackish 
grey, and the last named green of various shades. Separating the 
specimens in the series by their colour, eight are referable to P. 
esmeralday and seventeen to P. trutk ; but the remainder do not 
agree exactly with either in the matter of colour. Pryer in his 
Catalogue has “68. Illibris'! sp. Fujisan*' and “69. Illibris trista^ 
Brem., or sinensis, Walker.** The first he says is blue, and the 
second green. In his collection, however, his series no. 68 comprises 
7 “blue,” 1 blackish-grey $8, and 3 blackish-grey c?s, one of 
which has “blue** borders. Series no. 69 consists of 10 specimens, 
all males and mostly blackish grey in colour, but some have the 
primaries sprinkled with green or bluish-green scales. The Geusan 
specimens are blackish grey, sometimes with blue or green scales 
over disk of wing. 

Yokohama (Jonas and Fryer) ; Ohoyama, Kanosan, Oiwake 
(Pryer) ; Gensan (Leech) ; Corea (Hers), 

64. pROCRis FUSCA, sp. n. (Plate XXX. fig. 6.) 

All the wings bronzy brown. Antennee brown above, paler 
beneath, moderately long and slightly pectinated. 

Expanse 15-23 millim. 

One small d , Gensan, July ; and five examples, coll. Pryer. 

65. Procris NIGRA, sp. n* (Plate XXX. fig. 7.) 

2 • All the wings fuliginous semitransparent. Antcnnee simple. 
Head, thorax, and abdomen black ; legs bluish black. Expanse 
29 millim. 

One example, coll. Pryer. 

Ohoyama (Pryer), 

66. Procris chinensis. 

Tno chinensis, Feld, Wien. ent. Mon. vi. p. 31. 

Procris chinensis. Walk. Cap. Lep. Het. Suppi. v. p. 1862. 

Several examples at Nagasaki in June, and there were two spe- 
cimens in Pryer’s collection. It is said to have been common at 
Yokohama, the larva feeding on Masaki. 

Nagasaki (Leech) ; Yokohama (Pryer) , Corea"*; China. 

67. Procris funeralis. 

Procris /vneralis. Bull. Ann. & Mag. Nat. Hist. (5) iv. p. 351 
(1879). 

Pour examples in coll, Pryer. 

Yokohama (Pryer), 

68. Northia sinensis. 

Illiheris sinensis, Walk. Cat, Lep. Het. i. p. 281 (1854). 

(Neuration of primaries, Plate XXX. fig. 20.) 

One specimen at Hakodate (August) aud several at Gensan (June 
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and July). This is Fryer’s no. 77 ; there were only two examples 
in his collection, and were taken, I believe, at Yokohama. 

? Yokohama {Pryer) ; Hakodate, Gensan {Leech) ; Kiukiang 
{Pratt) ; Foochau (April, Leech) ; Isle of Askold ; N. China. 

69. Northia psychina. 

Procris psychina^ Oberth. Etud. d’Entom. pt. v. p. 28, pi. vii. fig. 6. 

Allied to N, sinensis^ but the wings, which are shorter and rounder, 
are thickly clothed with brownish scales. There were two examples 
in Fryer’s collection, and I took an example at Hakodate in August. 

Yokohama {Pryer); Hakodate {Leech). 

70. Northia tenuis. 

Northia tenuis, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 394 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 4, pi. xxi. fig. 7 (1878). 

(Neuration of primaries, Plate XXX. fig. 19.) 

I met w'itli several specimens in Satsuma and at Nagasaki in May 
1886 and one at Hakodate in August of - the same year. My native 
collector obtained it in the last-named place, in June and July. 
Eleven examples in Fryer’s collection, two of which are somewhat 
faded and arc the no. 75 of his catalogue. The larva is said to feed 
on spindle. 

In his paper on Lepidoptera from the Corea, Dr. Fixsen notes 
the occurrence of this insect, but not of N. sinensis. On my visit to 
the Corea I obtained the last named, but not iV. tenuis. 

Yokohama {Jonas and Pryer); Oiwake {Pryer); Nagasaki, 
Satsuma, Hakodate {Leech); Hong- Kong. 

71. Northia dihce, sp. n. (Plate XXX. fig. 8.) 

$ . Hyaline, primaries clouded with black at base, third of costa, 
and broadly along inner margin ; apex broadly, and outer margin 
narrowly bordered with black. Secondaries black along the costa. 
Antenna?, head, thorax, abdomen, and legs black. 

Expanse 30 millim. 

Allied to M. tenuis, Butl., but can at once be separated therefrom 
by the black apex of primaries and also by its longer and narrower 
wings, and different shape of discal cell. 

One example taken by myself at Gensan in July. There are four 
specimens from N. China in the National Collection at South 
Kensington. 

72. Northia cybele, sp. n, (Plate XXX. fig. 9.) 

2 • Hyaline, clouded with blackish at the base, along the costa 
nearly to the middle, and on inner margin of primaries ; there are 
also a few black scales along outer marrin. Secondaries thickly 
dotted with black along the costal area. Fringes black. Antennm 
slightly pectinated, brilliant metallic green ; body black with metallic 
green reflections. 

Expanse 30 millim. 

Closely allied to N, sinensis, Walk., from which, however, it may 
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be separated by the colour of antennae, greater width of thorax, 
narrowness of wing, and density of black scales. The neuration at 
end of cell is also of a different character. 

One example taken by myself at Gensan in July. 

73. ZvGiENA NIPHONA. 

Zyg<Bna niphonay Bull. Ann. & Mag. Nat. Hist. (4) xx. p. 393 
(1B77) ; 111. Typ. Lep. Het. pt. ii. p. 4, pi. xxi. fig. 9 (1H78). 

Zygmna christophi, Staud., Rom. Mom. sur Ldp. p. 173 (1887). 

A fine series in Fryer’s collection. I took two specimens at 
Hakodate in August 1886. 

This species may have either five or six spots on the upper surface 
of primaries, hut below the sixth spot is always to be seen though 
sometimes only faintly. Confluency of the spots appears to be 
rather the exception than the rule. There are one or tw o examples 
in iny series wdiich agree very well with Butler’s figure ; but in the 
majority the five or six spots, although contiguous, are quite in- 
dependent of each other, except perhaps as regards the uj)per spots 
of the central and outer pairs, which are often united by a thin line of 
their own colour. 

Yokohama {Jonas) ; Oiwake {Pryer) ; Hakodate {Leech), 

74. AmURIA CYCLOPS. 

Amuria cyclops, Stand., Rom. Mem. sur Lep. p. 172, pi. 8. fig. 6 
(1887). 

I have no examjde of this species, but it seems from the de- 
scription and figure to come between Procris funeralis and P, fusca, 

Vladivostok, Askold, Sidemi, Corea. 

75. Psyche viciella. 

Psyche vkiei/a, Schiff. S. V. p. 133. 

Var. stetinensis, Hering, Stett. ent. Zeit. 1816, p. 227. 

One specimen of var. stetinensis in coll. Pryer without locality. 

76. Psyche unicolor. 

Psyche unicolor, Hufn. Berl. Mag. ii. p. 418 (1766). 

Psyche graminella, Schiff. S. V. p. 133. 291 (1776). 

Several specimens in coll. Pryer, which I believe are referable to 
this species. 

Yokohama, Yesso {Pryer ) . 

77. Plateumeta aurea. 

Plateumeta aurea, Butl. Trans. Ent. Soc. 1881, p. 22. 

Yokohama {Pryer), 

78. Govirana bipars. 

Perina bipars. Walk. Cat. Lep. Het. Suppl. ii. p. 406. 

One specimen in coll. Pryer. 

Japan, N, India. 
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79. EcMETA M1NU6CCLA. 

Eumeta minuseulaj Butl. Trans. Ent. Soc. 1881, p. 22. 

I bred an example of this species at Nagasaki in May. 

Yokohama (Pryer) ; Nagasaki (Leech). 

80. Eumeta pryeri, Moore, MS. 

Nearly allied to E. wardii from South India, but has a broader 
fore wing and less produced apex to the hind wing ; it is also of a 
more uniforn ly darker cupreous brown colour than any of the other 
species. 

Expanse 1^ inch. 

Shanghai (Pryer). In coll. W. B. Pryer and F. Moore. 

The description has been kindly communicated by Mr. Moore. 
There were two examples in H. Fryer’s collection. 

81. Systropha nivosa. 

Systropha nivosa^ Butl. Ann. & Mag. Nat. Hist. (5) iv. p. .353 
(1879). 

Five specimens in coll. Pryer, and one example taken by myself 
at Gensan in July. 

Yokohama (Pryer) ; Gensan (Leech). 

82. Agrisius japonicus, sp. n. (Plate XXX. fig. 10.) 

Allied to A. guttivitta^ Walk., from India, but of an obscure 
gre> ish colour, and without the central series of spots of that species. 
Near the base there are twelve black 8})Ots arranged in four oblique 
rows, the last two extending only from the costa to the median 
nerve ; then comes a clear space bounded by a curved series of black 
dots, which divide the wing into two equal portions, the outer 
portion has black nervules. Abdomen grey, with a dorsal and 
lateral series of round black spots. 

Expanse 52 millim. 

83. CEonistis nigricosta, sp. n. (Plate XXX. fig. 11.) 

S . Primaries grey; basal, inner and outer marginal areas yellowish ; 
costa with a bluish^-black streak from base tapering to apex : 
secondaries pale bufP, slightly darker towards margins, and with a 
short, longitudinal, black bar just above the centre of wing* Under 
surface yellowish ; primaries clouded with fuscous towards costa and 
outer angle, and rather darker in discal cell ; secondaries with some 
fuscous scales along anterior margin. Head black. Thorax orange. 
Abdomen dull orange. 

Expanse 36 millim. 

Allied to (E. quadra^ but the black costal streak on primaries and 
black bar on secondaries separate it at once from that species. 

One example, coll. Pryer. 

84. CEonistis auADBA. 

PhaL-Noctua quadra, Linn. Syst. Nat. ed» xii. p. 840 ; Walk. 
Cat, Lep. Het. ii. p. 496. 
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(Eonistia dives. Bull. Ann. & Mag, Nat. Hist. (4) xx. p. 398 
(1877); III. Typ. Lep. Het. pt. ii. pi. xxii. fig. 11 (18/8). 

Japanese specimens are not separable from European examples 
of (E. quadra by any character whatever. 

Yokohama {Fryer) ; Gensan {Leech). 

85. Lithosia cribrata. 

Lithosia cribrata. Stand., Rom. Mem. sur Ldp. p. 189, pi. x. fig. 1 1 
(1887). 

One example, coll. Fryer (no. 114). 

Nikko {Fryer) ; Askold. 

86. Lithosia mcscerda. 

Phalcena muscerda, Ilufii.; Walk. Cat. Lep. Ilet. ii. p. 504. 

Lithosia muscerda, Ochs. Schmett. iii. p. 143. 11. 

Several specimens, coll. Fryer. 1 took an example at Ningpo in 
April. 

Nikko, Yesso, Oiwake {Fryer) ; Corea {Ilerz) ; Ningpo {Leech). 

87. Lithosia griseola. 

Bombyx griseola, Iliibii. Bomb. p. 126, pi. 23, fig, 97; Walk, 
Cat. ii. p. 497. 

Lithosia adaucta, Butl. Ann. & Mag. Nat. Hist. (1) xx. p. 398 
(1877); 111. Typ. Lep. Ilet. pt. ii. p. 6, pi. xxiii, fig. 6 (1878). 

Lithosia <egrota, ButL Ann. & Mag. Nat. Ilbt. (4) xx. p. 397. 

Collda ivgrota, Butl. HI. Typ. Lep. ilet. pt. iii. pi. xlii. fig. 13. 

Among English representatives of L, griseola there are several 
specimens in my collection with secondaries of a “ creamy strami- 
neous” colour, whilst among the Japanese examples of adaucta. Bull., 
are one or two individuals with dark grey secondaries. As regards 
size, some of my English L. griseola measure 1 inch 7 lines, whereas 
there are four specimens of X. adaucta which do not exceed 1 inch 
3 lines. I cannot separate X. adaucta or X. cegrota, Butl., from 
X. griseola, Ilubn. 

Nikko, Yesso, Oiwake (Fryer); Hakodate, Tsuruga, Gensan 
{Leech); Corea (//erjr). 

88. Lithosia unita. 

Bombyx unita, Hiibn. 

Var. arideola, Ilerr.-Sch., Rom. M^m. sur Lep. p. 331. 

Recorded by Dr, Fixsea as occurring in Corea. 

89. Lithosia apkica. 

Kaiha aprica, Butl. Cist. Eat. iii. p. 115. 

Superficially allied to X. sororeula, Hufn. 

Ohoyama, Yesso (Fryer). 

90. Lithosia debilis. 

Lithosia debilis, Staud.,Rom. sur Lep. p. 190, pi. x. fig. 12. 

Fixsen gives Corea as a locality for this insect {op, cit, p. 331), 
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91. Lithosia japonica, sp. n. (Plate XXX. fig. 12.) 

Smoky grey, secondaries slightly paler; primaries with a pale 
yellowish streak from base to middle of costa. Under surface 
of all wings smoky ; costal streak on primaries extending to apex. 
Head yellowish. Thorax and abdomen fuscous. 

Expanse, d 26 millim., $ 30 millim. 

Two examples, coll. Fryer. 

92. Lithosia immaculata. 

Lithosia immaculata^ Butl. Proc. Zool. Soc. 1880, p. 671* 

I obtained two examples at Nagasaki in June, and there were two 
specimens in Fryer’s collection. 

Nagasaki (Leech). 

93. Lithosia affineola. 

Lithosia affineola^ Brem. Lep. Ost-Sib. p. 97, pi- viii. fig. 5 
(1864). 

One example, Gensan, July, and one, Hakodate, August. 

Gensan, Hakodate (Leech). 

94. Lithosia coreana, sp. n. (Plate XXX. fig. 13.) 

cJ. Primaries yellowish grey, costal streak pale yellow, running 
through to the fringe ; secondaries also yellowish grey, shading into 
yellow towards the inner margin. Under surface — primaries same as 
above, but slightly darker ; secondaries yellow ; costal area darker 
fuscous, edged with pale yellowish. Head yellow ; thorax grey ; 
abdomen and legs brownish. 

Expanse 27 millim. 

Allied to L. affineola i Brem. 

I took one example at Gensan in June. 

95. Lithosia vetusta. 

Lithosia vetusta. Walk. Cat. Lep. Het. iii. p. 508 (1854). 

One example taken by myself at Gensan in July, and another 
by Mr. Smith at Hakone, August. 

Hakone (Smith); Gensan (Leech). 

96. Lithosia deplana. 

Noctua deplana, Esp. Schmetterl. iv. p. 97, t. 93. figs. 1 cj , 2 J . 

Noctua depressa, Esp. iv. t. 93. fig. 3 $ , 

LUhosia helveola, Ochs. Schmett. Ear. iii. p. 133. 

Bomhyx ochreola, Hiibn. Bomb. pi. xxiii. fig. 96. 

Lithosia paveseens, Butl. Ann. & Mag, Nat. Hist. (4)xx. p. 398 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 7, pi. xxiii. fig. 5 (1878). 

Lithosia Icevis, Butl. Ann. & Mag. Nat, Hist, (4) xx. p. 393 ; III. 
Typ, Lep. Het. pi. xxii. fig. 12. 

I obtained this species at Hakodate in August. Several 
examples, coll. Fryer, 

HaKOdate (Leem ) ; Oiwake, Nikko (Fryer). 
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97 * GhORIA COLDITOIDSS. 

Ghoria collitoidea, Bull. Cist. Ent. vol. iii. p. 115. 

A series in coll. Fryer. 

This insect is near to Lithosia giganiea, Obcrtb., from Isle of 
Askold, but it has a black head, and the costal streak is not con- 
tinued to apex of primaries. 

Nikko, Oiwake {Fryer). 

98. Stigmatophora flava. 

Setinajlava, Brem. & Grey, Schmett. Ndrd. China’s, p. 14 (1853); 
Lep. Ost-Sib. pi. viii. fig. 6. 

Selina ochracea, Lederer, Verb, zool.-bot. Ver. Wien, 1855, 
p. 105, t. i. fig. 4 (Sibir.). 

Setina sinensis. Walk, Cat. Lep. Het. ii. p. 520. 

1 took this species in two localities in Japan, and there wer 
several specimens in Fryer’s collection. 

Hakodate, Sakata, Gensan {I^eech) ; Ningpo, N. China, Amur. 

99. Stigmatophora micans. 

Setina micans, Brem. & Grey, Schmett. N. China’s, p. 9 (1853), 

1 took a good series at Gensan in July, and one at Fiisanin June. 

Corea {Hers) ; Fusan, Gensan {Leech) ; N. China. 

100. Melanoma venata. 

Melancema venata, Butl. A. M. N. H. (4) xx. p. 397 (1877); 
111. Typ. Lep. llet. pt. ii. p. 6, pi. xxii. fig, 5 (1878). 

Appears to be fairly constant in colour and markings. 

Yokohama {Jones, Fryer, and Manley) ; Oiwake {Fryer). 

101. Miltochrista pulchra, 

2 . Miltochrista pulchra. Bull. A. M. N. H. (4) xx. p. 396 (1877); 
111. Typ. Lep. liet, pt. ii. p. 5, pi. xxii. fig. 6. 

(S • Miltochrista mactans, Butl. Trans. Ent. Soc, 1877, p. 3 10 ; 
111, Typ. Lep. Het, pt. v. p. 39, pi. Ixxxv. fig. 13 (1881). 

Butler’s M. pulchra and his M. mactans are not two species, but 
sexes of the same species. 

In the description of M. pulchra reference is made to four series of 
black dots ; the first and third series are said to be well defined and 
arched, and the fourth composed of small linear dashes. No direct 
mention, however, is made of the second series ; neither is there any 
indication of four series of black dots in the figure of this insect. On 
the other hand, three distinct lines of black spots are found across 
the discal area of the figure representing M, mactans, and in the 
description of that insect reference is made to a series of longitudinal 
streaks exterior to the third line. These streaks of M. mactans and the 
small linear dashes occupying a similar position in M. pulchra, forming 
the fourth series of dots in that insect, are simply modifications of a 
marking which in its entirety b a character sometimes found in one 
sex, and when interrupted or broken up an occasional feature of the 
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other sex of a species which^ as it is the prior name, should be known 
as M.jmlchra, In my series of this Miltochrista from Japan and the 
Corea are specimens showing every gradation in the length of the 
longitudinal streaks. The second line or series of black dots is 
clearly defined in all the examples of both sexes, and, with but few 
exceptions, this runs in a straight line from costa to inner margin. 

Yesso, Yokohama {Pryer)\ Gensan {Leech) ; Ningpo, Hakodate ; 
Corea {Here). 

102. Miltochrista striata. 

Lithosia striata^ Brem. & Grey, Beitr. zur Schmett. Nord. China’s, 
p. 14. 

An extensive series from Japan and Corea showing considerable 
variation, especially in the character of the transverse marking 
nearest outer margin of male primaries ; often this is simply a series 
of grey linear spots, but in some examples the spots are elongated 
into dashes or streaks, and in other specimens again these are con- 
fluent, and form a broad transverse grey band slightly interrupted 
here and there hy rose-coloured streaks. In some female examples 
there are but the faintest traces of rose-coloured streaks, and the 
grey spots and streaks are very indistinct. 

Yokohama, Oiwake {Pryer) ; Gensan {Leech) ; Hakodate ; 
Ningpo, North China. 

103. Miltochrista miniata. 

Geometra miniata^ Forst, Nov. Spec. Ins. p. 75 (1771). 

Bombyx rosea, Fabr. S. E. p. 587 (1775) ; Esp. 77, 1-3. 

Noctua ruhicunda, SchifF. S. V. p. 68 (1776) ; llilbn. Bombyces, 

pi. XX vi. fig. 111. 

Miltochrista rosaria, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 397 (1877) ; HI. Typ. Lep. Het. ii. p. 6, pi. xxii. fig. 8 (1878), 

A specimen in Satsuma in May, one at Nagasaki in June, another 
at Nagahama in July, and two at Gensan in the same month. 
There was a long series in coll. Pryer. 

Comparing these specimens with others from Europe, I cannot 
find any trustworthy point of difference between them, 

Yokohama {Jonas and Pryer) ; Yesso, Oiwake {Pryer) ; Satsuma, 
Nagasaki, Nagahama, Gensan {Leech) ; Hakone {Smith). 

104. Miltochrista inscuipta. 

$ . Sesapa inscripta. Walk. Cat. Lep. Het. ii. p. 547 (1864). 

Miltochrista inscripta, Butl. 111. Typ. Lep. Het. pt. hi, p. 7, 
pi. xlii. fig, 11 (1879). 

One example from Gensan. It is also recorded from Corea by 
Dr. Fixsen in the paper previously referred to. 

Gensan {Native CoU.) ; Foochau {Leech). 

105. Miltochrista rhobophila. 

Batiinerhodophila, Walk. Cat. Lep. Het. 8uppl. i. p. 254 (1864). 
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Miltochrista rkodopkila^ ButL 111. Typ. Lep. Het. pt. iii. p. 8, 
pi xlii. fig. 12 (1879). 

Miltochrista torrenst Bull. Ann. & Mag. Nat. Hist (5) iv. p. 353. 

I took specimens at Gensan (July), Fusan (June)^ and Shimonoseki 
(July). 

Yokohama, Yesso {Pryer)\ Fusan, Gensan, Shimonoseki (LeecA) ; 
Shanghai, Mongolia. 

106. Miltochrista aberrans. 

Miltochrista aberrans. Bull. Ann. & Mag. Nat. Hist. (4) xx. 
p. 397 (1877) ; 111. Typ. Lep. Het. pt. ii. p. 5, pi. xxii. fig. 7. 

Miltochrista hivittata^ ButL Cist. Ent. vol. iii. p. 116. 

Though superficially resembling M. miniata, this species is at 
once separated therefrom by the very different angulation of the 
blackish discal line. 

Yokohama {Jonas and Fryer). 

107. Miltochrista CALAMiNA. 

Miltochrista calamina, ButL Ann. & Mag. Nat. Hist. (4) \x. 
p. 396 (1877); 111. Typ. Lep. Het. pt. ii. p. 6, pL xxii. fig. 10 
(1878). 

Taken at Nagasaki in June, Nagahama and Fushiki in July, 
and Hakodate in August. Several specimens, coll. Fryer. 

In colour this S[>ecie8 is very similar to the yellow form of M. 
miniata, which I believe is not uncommon in Germany and some other 
parts of Europe, but the angulation of the discal line is different. 
With the e.xception of the discal spot, the female is almost without 
marking. 

Yokohama {Jonas and Fryer) ; Oiwake {Fryer) ; Nagahama, 
Fushiki, Hakodate, Nagasaki {Leech). 

108. Miltochrista butleri, sp. n. (Plate XXX. fig. 14.) 

(J. Primaries buff-yellow, with a black discal spot and two series 
of black dots arranged in irregular lines, one towards the base and 
the other before outer margin. Secondaries pale yellowish grey. 
Head and thorax buft-yellow, abdomen pale brown. Under surface : 
central area of primaries pale fuscous bordered with darker ; apices and 
outer margin buff-yellow ; secondaries pale yellow, $ similar to the 
^ , but the markings of underside less distinct. 

Expanse, 6 millim., $ 26 milltrn. 

1 took a specimen of each sex at Nagasaki in June, and there was 
a male example in Frier's collection, but this was nut localized. 

Nagasaki {Leech) ; Japan {Fryer). 

109. Miltochrista pallida. 

Calligenia pallida^ Brem. Lep. Ost-Sib. p. 97» pL viii. fig. 7. 

I took examples at Fusan and Gensan in July, also at Ningpoand 
Foochau in April. 

Fusan and Gensan {Leech) ; Corea {Here) ; Ningpo, Foochau 
{Leech). 
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110. MiLTOCHRISXA ARTAXIDIA. 

Miltochrista artasoidia^ Bull. Trans. Ent. Soc. 1881, p. 8. 

Nudaria nubilosa^ Stand., Rom. Mem. sur Ldp. p. 186, pi. x. fig. 
10(1887). 

I took two specimens at Gensan in July. N. mhilosu^ Stand., from 
Vladivostok, is exactly identical with JH. artaccidia^ ButL, with which 
Dr. Staudinger was evidently unacquainted, or he would have at least 
referred to it. 

Tokio {Fenton) ; Ohoyama (Fryer) ; Gensan (Leech) ; Vladi- 
vostok. 

111. Bizone hamata. 

Bizone hamata^ Walk. Cat. Lep. Het. ii. p. 549 (1854). 

Bizone puelh^ Drury, teste Fixsen in Rom. Mem. sur Lep. 
p. 332. 

Several specimens in coll. Fryer. There appears to be considerable 
variation, one of the examples has orange transverse lines and two 
others have the secondaries white instead of pink. 

B, puella^ Drury, is recorded from Nepaul and Java. 

Yokohama, Oiwake (Fryer) ; Satsuma (Leech) ; Eaukiang 
(Pratt) ; North China. 

112. Cyane decipiens. 

Cyane decipiens, Butl. Ann. & Mag. Nat. Hist, ser .^), vol. iv. 
p. 3.52(1879). 

Japan (Fryer). 

113. Paida obtrita. 

Faida obtrita, Staud., Rom. Mdm. sur Lep. iii. p. 183, pi, x. fig. 8. 

Nine specimens, coll. Fryer (no. 99). 

Japanese examjiles are darker than the Amur specimens figured by 
Staudinger, and both appear to be referable to P. obtvsa, H.-S. 

Yokohama (Fryer); Amur (Herz), 

114. Exjgoa? obscura, sp. n. (Plate XXX. fig. 15.) 

Primaries greyish white, with four transverse waved brownish lines, 
a brownish cloud in central area and a smaller one at base of 
inner margin ; the basal line has its lower half bordered with blackish, 
and this is crossed with a longitudinal blackish streak, thus giving a 
T-shaped mark ; a black dot precedes the sul)marginal line. Second- 
aries fuscous. Head, thorax, and abdomen greyish. Under surface : 
primaries fuscous, secondaries paler. 

Expanse 20 millim. 

One example, coll. Pryer. 

115. Eugoa orisea. 

Eugoa grisea, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 399 
(1877); 111. Typ. Lep. Het. pt. ii. p. 8, pi. xxiii. fig. I (1878). 

1 took a specimen at Gensan in July. 

Yokohama (Jonas, Manley) ; Gensan (Leech). 
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116. iEMENE MINCTA. 

Mmene mimita^ Butl. Trans, Ent. Soc, 1881, p. 595. 

Pryer says “ found on fig-tree leaves ” : there were four examples 
in his collection, but these were without locality labels. 

Yokohama {Pryer). 

1 1 7. .i®MENE FASCIATA. 

JEmene fasciata^ Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 399 
(1877); 111. Typ. Lep. Het. pt, ii. p. 7, pi. xxii. fig. 9 (1878). 

I took an example in August at Hakodate. 

Y'okohama {Jonas) ; Nikko, Oiwake (Pryer) ; Hakodate (Leech), 

1 18 . ^Emene taeniata. 

jEmene tcaniata^ Fixsen, Korn. Mem. sur Lcp. iii. p. 307, pi. xv. 
fig. 6. 

Corea (Ilerz), 

1 19. SicciA MACULATA, sp. 11 . (Plate XXX. fig. 16.) 

Primaries pale olive-brown, with nine black spots, three of which 
are placed at regular intervals on the costa, three on the outer border, 
two towards inner margin, and one in the central area ; secondaries 
greyish brown, semitransparent towards base. Head, thorax, abdo- 
men, and legs olivaceous. Under surface — primaries fuscous grey, 
with the spots of upper surface faintly reproduced ; secondaries 
pale grey, with a fuscous spot on central area. 

Expanse 20 inillirn. 

Allied to but easily distinguished from S. caffrOy Wallengren. 

One example taken by myself in Satsuma in May. 

Satsuma, Japan (Leech). 

120. NuDARIA SENEX. 

Bombyx sene.r, Hvibii. Bomb. pi. 55. tigs. 23()-7« 

IsssNudaria muscula, Staud., Roin. Mem. s. Lep. iii. p. 185, pi. x. 
fig. 9 (1887). 

Four and three ? specimens in coll. Pryor. I cannot see any 
difFereuces between Japanese and British examples of N. senex, 

Oiwake (Pryer), 

121. Nudaria mundana. 

Tortrix mundana, Linn. F. S. p. 349. 

Bombyx nuda, Hiibn. Bomb. pi. 17. figs. 63, 64 ; hemerebia, Iliibn. 
L c. fig. 65. 

Two examples, coll. Pryer. 

Gifu, Yesso (Pryer), 

122. EaRIAS CHROMATARIA. 

Eariaet cAromofaria, Walk. Cat. Lep. Het. xxvii. p. 204 (1863). 

Eariae limbnm, Snellen, Tijdschr. Ent. xxii. p. 97, pi. viii, tig. 2. 

A specimen I took at Gensan has the reddish discal markings very 
Prog. Zool. Soc. — 1888, No. XLI, 41 
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inconspicuous, but agrees in all other respects with examples from 
yokohama in Fryer’s collection. This is Snellen’s limbaria, 

Yokohama (Pryer) ; Gensan {Leech) ; N. Ceylon, India ; 
Shanghai. 

123. EaRIAS ROSEIFERA. 

JEarias rosei/era, Butl. Trans. Ent. Soc. 1881, p. 18, 

Several specimens, coll. Fryer (nos. 62 and 63). 

Varies in the intensity of pinkish suffusion on disk of primaries ; 
this, in one example, occupies the whole central area, in other s])eci- 
mens it is represented by a mere spot, whilst in others again it is 
quite absent. 

Tokio {Fenton) ; Yokoliama, Gifu {Pryer), 

124. Earias pudicana. 

Earias pudicana, Staud., Rom. Mem. Lep. hi. p. 174, pi. viii. 
fig. 10 (1887). 

One example at Tsurugain July. Two specimens, coll. Fryer. 

The fringes of primaries are reddish brown, and the basal half of 
costal border is sometimes pinkish, but in other respects this species 
is very suggestive of E. chlorana, Linn. 

Yokohama (ZVyer) ; Tsuruga, Ningpo {Leech) ; Amur. 

125. Chionomera argentea. 

Chionomera argentea, Bull . Trans. Ent. Soc. 1881, p. 18. 

“ Nearly allied to C, euperbaP 

One specimen from the isle of Kiushiu {Nat. ColL). 

Yokohama (Pryer) ; Tokio {Fenton); Fu^iyamn (Maries). 

126. Gelastocera exusta. 

Gelastocera e,vusta, Butl. III. Typ. Lep. Het. pt. ii. p. 13, pi, 
xxiv. fig. 2 (1878). 

Earias ockroleucana, Staud., Rom, Mem, Lop. iii. p. 176, pi. viii. 
fig. 11 (1887). 

Three examples at Gensan, June and July. There were five 
specimens in Fryer’s collection, two of which were labelled no. 746 
{Miana ? sp.) ; these would be from Yokohama, and there is one from 
Oiwake, but the others are not localized. 

The Gensan specimens are much paler than those from Japan, 
but have more pink in the colour of primaries than the Amur 
example figured by Staudinger ; the characters of marking are iden- 
tical in all the specimens, and the difference is one of tint only, 

Oiwake, Yokohama {Pryer) ; Hakodate {Whitely) ; Gensan 
(Leech) ; Amur. 

127. Hylopbila pbasinana. 

Tortrix prasinana, Linn. Faun. Sv. p. 342 (1761). 

HylophiUi sylpha, Butl. 111. Typ. Lep. Het. pt, iii, p. 10, pL xliii. 
fig. 10(1879). 

In Burorean, even British, examples of £f. prasinana it is no an- 
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common thing for the costa and inner margin to be sulphur-yellow, 
and specimens with red-spotted white fringes are of not unfrequent 
occurrence to the collector of British Lepidoptera ; whilst among 
my series of Japanese prasinana are specimens with the costa, inner 
margin, and fringes as rosy as in any European example I have yet 
seen. //• sylpha^ Butl., cannot stand except perhaps as a varietal 
name. 

Yokohama {Jonas and Fryer) ; Oiwnke {Fryer), 

128. Sakrothripa undulana. 

Tortrix undulana, Iliihn. Tortr. fig. 7 (1796). 

Penthina revayana, Tr. Schnietterl. viii. p. 22. 

Var. russiana,^ Dup. Cat. p. 284. 

Four specimens in Fryer’s collection, all of the ashy-grey form 
known as russiana, Dup. 

Yokohama, Oiwake {Fryer), 

129. Nola micuophasma. 

Nola microphasma, Butl. Cist. Eat. vol. iii. p. 117. 

Two specimens, coll. Fryer (no. 86). 

Yokohama {Pyer). 

Nola mi.nutalis, sj), n. (Plate XXX. fig. 17.) 

Primaries white, with curved basal, angulatid central and sub- 
marginal hrow’iiish-grey lines ; the outer margin is pale chocolate- 
brown, and is traversed throughout its length by a wliile wavy line. 
Secondaries pale greyish l)rowu with a Ikint discal spot. Head, 
thorax, and abdomen white, the latter tinged witli brownish. Under 
surface of primaries fuscous ; secondaries whitish, with distinct black 
discal spot. 

Expanse 15 millim. 

('losely allied to F. chlamitulalis, llubn., but in that species there 
is no white uavy line in hind marginal border. 

An example of each sex in Fryer’s collection ; the female is not 
quite equal in condition to the male ; but there does not appear to 
be any difference in the markings. 

131. Nola Candida. 

Nola Candida, Butl. III. Typ. Lep. Het. pt. iii. p. 9, pi. xliii. fig. 3 
(1879), 

A good series, coll. Fryer. 

Yokohama {Jonas); Fujisan {Fryer); Ningpo in April {Leech), 

132. Nola centonalis. 

Fyralis centonalis, Hiibn. Pyral. pi. 3. fig. 1,5. 

Glaphyra atomosa, Brein. Bull. del’Acad. Fdtersb. 1861, tom. iii. ; 
Lep. Ost-Sib. p. 55, tab. t« fig. 16. 

A number of ^ecimens, several of which were taken by myself 
in the Corea in June, and one at Hakodate in August ; others are 
from coll, Pryer. With the exception of the Hakodate example. 
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which has the central area of primaries dark, all are of the pale 
form with ochreous-brown lines, not iulrequent among English 
specimens of this species. 

Fujisan, Oiwake {Pryer) ; Hakodate, Fusan, Gensan (JLeecK)^ 

133. Nola albulalis. 

Pyralii albulalis^ Hiibn. Pyral. pi. 3. fig. 14. 

One example in Satsuma in May and one at Gensan in June. 
There was but one specimen in Fryer’s collection ; this is from Oiwake, 
and has more brown on the primaries than either of the other two 
specimens. 

A form of this species occurring in Corea has been named mand- 
achurica, Oberth. (Kom. Mem. sur L6p. iii. p. 327). 

Oiwake (Fryer) ; Satsuma, Gensan (Leech), 

134. Nola confusalis. 

Roeselia confusalis^ Ilerr.-SchufF. ii. p. 164. 

Roeselia cristulalis, Dup. Hist. Nat. Lep. viii. p.227. 6i 7. 

This is no. 94 of Fryer’s catalogue, and there were two examples 
in his collection. These are typical iV. confusalis. 

Yokohama, Oiwake {Fryer), 

135. Nola costimacula. 

Nola costimacula^ Stand., Horn. Mem. Lep. iii. p. 182, j)L x. fig. 6 
(1887). 

One example in Fryer’s collection without locality. 

Japan, Amur. 

136. Nola fumosa. 

Nola fumosot Bull. 111. Typ. Lep. Het. pt. iii. p. 9, pi. \liii. fig. 2 
(1879). 

Nola strigulosa^ Staud., Horn. Mom. Lep. iii. p. 180, pi. x. fig. 4 
(1887). 

After seeing Fryer’s series oiN.fumosa^ I have no doubt that 
strigulosa^ Stand., is referable to this species, as in the series referred 
to there are examples which agree exactly with the figure of strigufosa^ 
others with the tyjje of fumosa^ iiutl., in the National Collection, 
whilst other examples link the two together. 

Yokohama (Jonas and Fryer) ; Fushiki (Leech) ; Corea, Amur. 

137. Nola gigas. 

Nola gigas, Butl. Ann. & Mag. Nat. Hist, (5) xiii. p. 274. 

Four examples, coll. Fryer. 

Yesso (Fryer), 

138. Nola triangulalis, sp. n. (Plate XXXI. fig. 12.) 

S . Primaries ashy grey, brownish along the costa ; the centre of 
the wing is occupied by a triangular browni^i patch, the outer portion 
of which is traversed by a serrated blackish line and bounded by 
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another blackish line elbowed in the middle ; submarginal line black- 
ish and much indented. Secondaries fuscous-grey, llead chocolate ; 
thorax and abdomen dark brown ; tegulee brown, tipped with white. 
Under surface — primaries chocolate ; secondaries whitish with a black 
discal spot and thickly sprinkled with blackish scales. 

Expanse 28 millim. 

Allied to N. r/iffas, Butl., but may at once be distinguished there- 
from by the different character of marking. 

One specimen, which I took in Satsuma in May. 

139. Nola leodura. 

Nola leodura, Staud., Rom. Mem. Lep.iii. p. 178, pl.x. fig. 2(1 887). 

Five specimens in Fryer’s collection agreeing exactly with Staud- 
inger’s figure of this species. 

Oiwake {Pryer) ; Amur. 

140. Nola mandschuriana. 

Erastria mandschuriana, Oberth. Etud. d’Entom. v. p. 83, pi. ii. 
fig. 9 (1880). 

Two specimens, coll. Pryer. Those are identical with an cxamjde 
in the National (k)llection at South Kensington, labelled Mimcerastria 
mandschuriana. 

Japan (Pf^^er) ; isle of Askold. 

141. IIetkrogenea itncula. 

Ifeteroyenea uncula. Stand., Rom. M6m. Lop. iii. p. 197, pi. xi, 
fig. 9 (1887). 

Five examples, coll. Fryer (nos. 66, 07). 

Yokohama, Oiwake, Yesso (Pryer) ; Amur. 

142. IIeterogenea fulgens, sp. n. (Plate XXX. fig. 18.) 

cT . Densely scaled, giving the insect a very silky appearance. 
Pale straw-colour, whitish towards costa, with some irregular pale 
sienna-coloured markings on disk, and a row of minute black dots 
on outer margin of primarie.s; fringes of all the wings shining. 
Undersurface — primaries pale orange, narrowly bordered with silvery 
white ; central area of secondaries whitish, with a greenish reflection ; 
margins and fringes silvery white. 

Expanse, d 20 millim., $ 22 millim. 

Two spccinjens ( 9 ) taken by myself at Gensan in July, and a <S 
taken by my native collector at Ningpo also in July. 

G ensan ( Leech) ; N i ngpo . 

143. Phrixolepia sericea. 

Phriicolepia sericea. Bull. Ann. & Mag. Nat. Hist. (4) xx. p. 476 
(1877); III. Typ. Lep. Het. pt. iii. p. II, pi. xliii. fig. 6 (1879). 

Limacodes castaneus^ Oberth. Etud. d’Entom. v, p. 41, pi. i. fig. 1 1 
(1880). 

One example at Nagasaki in June. Several specimens, coll. Pryer. 
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The species seems to be fairly consent in colour and marking ; but 
ranges from 22 millim. to 30 millim. in expanse. 

Yokohama {Jonas and Pryer) ; Oiwake, Yesso {Pryer) ; Nagasaki 
{Leech). 

144. Microleon longipalpis. 

Microleon longipalpis^ Butl. Cist. Ent, vol. iii. p. 121 (1885). 

Three specimens, Satsuma, May, and several coll. Pryer. This is 
Pryer’s no. 60, and was considered by him to differ only from 
Phrixolepia sericea, Bull., in being smaller; it is, however, not 
closely allied to that s})ecies, and the only point of resemblance 
between the two insects is a somewhat similar coloration. 

Yokohama {Fryer) ; Satsuma, Fusan {Leech). 

145. Aphendala sericea. 

Aphendala sericea, Butl. Trans. Ent. Soc. 1881, p. 595. 

Hakodate {Andrews) ; Tokio {Fenton), 

146. Parasa hilaris. 

Limacodes hilaris, Westw. Cab. Orient. Ent. p. .50, pi. xxiv. fig. 3 
(1848). 

Parasa sinica, Moore, Ann. & Mag. Nat. Hist. (4 ) xx. p. 93 ( 1 8/7). 

Ileterogenea hilarula, Stand., Horn. M6m. Lep. iii. p. 197 (1887). 

J/eterogenea hilarata, Stand. /. c. p. 198. 

One female example, Hakodate, August, and two males and one 
female, Gensan, July. Several specimens, coll. Pryer. 

Yokohama (Pryer) ; Hakodate, Gen^an (//cec^ ) ; Corea. 

147. Parasa oonsocia, 

Parasa consocia, Walk. Cat. Lep. Het. Suppl. ii, p. 481 (1865). 

Heterogenea princeps. Stand., Korn. M6n. Lep. iii. p. 199 ( 1887). 

Neaera princeps, Staud. 1. c. pi. xv. fig. 7. 

Two specimens at Gensan in July, These agree with figure of 
N. princeps. Stand., from Amur. 

Gensan (Leech) ; Corea, Ussuri. 

148. Monema flavescens. 

Monema flavescens. Walk. Cat. Lep. Het. v. p. 1112 (1855); 
Butl. 111. Typ. Lep. Het. pt. ii. p. 14, pi. xxv. fig. 5 (1878). 

My native collector took a fine series of this species at Hakodate 
in June and July, and I took three specimens at Gensan in July. 
Four specimens, coll. Pryer. 

Pryer, in bis catalogue, says of this species ; — “ Feeds on the Ctdtis 
and elm ; forms an oval, very hard and smooth cocoon, mottled with 
white and brown, very much resembling a bird’s egg ; the larva spins 
up in the autumn, but does not change to pupa until the spring ” 
(p.41). 

Yokohama {Jonas and Pryer) ; Gensan (LeecK) ; Hakodate, 
N. China, Corea, Amur. 
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149. Mireba inornata. 

Miresa inomata, Walk. Cat. Lep. Het. v, p. 1125 (185.5) ; 
(S , Cist. Ent. vol. iii. p. 120. 

HeteroffeneaJlavidorsalM, Stand,, Rom. M('m. Lep. iii. p. 195, 
pl.xi. fig. 7 (1887). 

Heterogenea fiamdormlis^ VBr./uscicostalis, Fixsen, op. cit. p. 337, 
pi. XV, fig. 10. 

Two examples, coll. Fryer, and one taken by native collector at 
Hakodate iu June or July. The two in Fryer’s collection are labelled 
“ 50. Limaaodes'f sp.,” as also was another specimen with them, but 
this last is not of the same species. Fr\er says that tlie larva feeds 
on pear. 

Fixscn records variety fuscicosialis from Corea. 

Yokohama, Yamato (/Vyer); Corea, Bengal. 

150. Miresa conjoncta. 

Limacodes'l conjuncta^ Walk. Cat. Lep. Het. v. p. 1 150 (188.5). 

Heterogenea canjuncta, Walk., Rom. Mtbn. Lep. lii. p. .338, 
pi. XV. fig. 9 (1887). 

Two specimens, Getman, July. 

Tliis insect is very closely allied to M. dentatus, Oberth. 

North tMiina ; Gensau (Leech). 

151. AnZABE SINENSIS. 

Anzabe sinensis y Walk. Cat. Lep. Het. v. p. 1093 (1855). 

One sfjecimen at Gensau in July. 

Gensau ; Hongkong. 

152. SCOPELODKS URSINA. 

Scopelodes ursinay Bull. 111. Tvp. Lep. Het. \i. p. 3, pi. ci, figs. 
7 & 8 (1886). 

I took a male example of this species at Tsuruga in July. 

Daijeeling, Silhet ; Tsuruga. 

153. SeTORA SINENSIS. 

Tadema sinensisy Walk, Cat. Lep. Het. vii. p. 1759 (1856). 

Fryer says that the larva feeds on pear. 

Yokohama, Yamato (Prger), 

154. Epicopkia SIMXJI.ANS, sp. n. (Plate XXXI. fig. 1.) 

Both sexes ; all the wings smoky black ; secondaries with a broad 

short tail, about the centre of the outer margin is a crimson spot ; 
there are also four crimson spots between the tail and anal angle; 
head, thorax, and abdomen black, the latter with a crimson streak 
along each side ; lep;s black, with the exception of femora of anterior 
pair, which are crimson ; under surface as above, but primaries 
paler towards the outer margins. 

Expanse, $ 78 millim. 

Hakodate {Nat. ColL, June & July 1887) ; Hakone (Pryer). 
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Allied XoEpicopna mencia^ Moore, P. Z. S. 1874,p. 578, pi. Ixvii. 
fig. 8, from which it diflPers in having only one row of crimson spots 
on secondaries, no crimson marks on thorax, and less crimson on 
the abdomen ; it has also differently shaped secondaries, shorter tails, 
and is a much smaller insect. 

155. Elcysma translucida. 

Elcysma translucida^ Butl. Trans. Ent. Soc. 1881, p. 4. 

Three examples coll. Pryer, and one taken by a native collector 
at Gensan in August. 

Chalcosia caudata^ Brem., is very closelly allied, but appears to 
have shorter tails and the neuration is somewhat different. 

Yokohama, Yoshino (Pryer) ; Gensan (Nat. ColL), Aug. 

156. PsYCHOSTROPHIA MELANARGIA. 

Psychostrophia melanargia^ Butl. Ann. & Msg. Nat. Hist, (4) 
XX. p. 401 (1877) ; III. Typ. Lep. Het. pt. ii. p. 9, pi. xxiii. fig. 7 
(1878). 

I took examples in July at Tsuruga. Pryer says that the species 
is an active day-flier. 

Yokohama (Jonas) ; Nikko, Fujisan (Pryer) ; Tsuruga (Leech). 

157. Pterodecta gloriosa; 

Pterodecta gloriosa^ Butl. Ann. & Mag. Nat. Hist. (4)xx. p. 399 
(1877); 111. Typ. Lep. Het. pt. ii. p. 8, pi. xxiii. fig. -1 (1878). 

Of frequent occurrence in mountainous districts in July. 

Bremer's figure of Calltdnla felderi (Lep. Ost-Sib. tab. iv. fig. .3) 
agrees well with my Japanese specimens of 7*. gloriosa^ but in the 
description of his insect Bremer says that it has an ochreous yellow 
fascia, whereas in P, gloriosa the fascia is, according to Butler, 

brilliant scarlet.” It may be that Bremer’s type was a faded 
specimen. 

Yokohama (Jonas) ; Fujisan, Yamato (Pryer) ; Nagahnma, 
Tsuruga (Leech). 

158. SCHISTOMITRA FUNERALIS. 

Sckistomitra funeralis, Bull. Trans. Ent. Soc. 1881, p. 4. 

A nice series in Fryer’s collection. The broad cream-coloured 
band on disk of primaries is sometimes completely divided by the 
black ground-colour into two spots, the smaller one* nearest the costa 
being nearly round, and the larger one cuneiform. The initial spot 
of submarginal series is sometimes absent altogether. 

Fusiyama, Nikko (Maries) ; Fujisan (Pryer). 

159. Lavrion remota. 

Eterusia remota, Walk. Cat. Lep. Het. ii. p. 431 (1854). 

Laurion remota, Butl. 111. Typ. Lep. Het. pt. ii. p. 9, pi. xxiii. 
fig. 10 (1878). * ^ ^ 

A long series, most of the specimens taken by myself at Gensan, 
July 1884. Mr. Butler gives the measurement of this species as 
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2 in* 2 lineSf this is about equal to 55 mm. I find the males range 
from 48 mm. to 59 rnra.in esEpanse ; females from 56 mm. to 65 mm. : 
average 57 rnra. 

Yokohama {Jonas and Pryer) ; Tokio, Nikko {Pryer Fushiki, 
Tsuruga, Gensan {Leech) ; Corea {Here). 

160. PiDORUS GLAUCOPIS. 

Callimorpha 1 glaucopis^ Drury, Illustr. Exot. Entom. ii. p. 14, 
pi. 6. fig. 4 (1837). 

Pidorua atratus, Butl. Ann. & Mag. Nat. Hist, (4) xx. p. 401 
(1877); 111. Typ. Lep. Het. pt. ii. p. 9, pi. xxiii. fija:. 9 (1878). 

Several specimens, coll. Pryer. Larva said to feed on the Uria.” 

This species is extremely variable in size, and the widtli and outline 
of white fascia is also subject to much variation. 

Hakodate, Yokohama ( Whitely and Jonas) ; Tsuruga, Shimonoseki 
{Leech) ; Hakone, Gensan. 

161. MiMEVSEMIA PERSIMILIS. 

Mitneusemia persimilis, Butl, Ann. & Mag. Nat. Hist. (4) xv. 
p. .397 (18/5) ; III. Typ. Lep. llct. pt. ii. }». .3, pi. xxii. fig. 2. 

Several exarnple>, coll. Pryer. 

Hakodate ( W^//i7e/y) ; Yesso, Oiwake (TVyer) ; Gensan {Leech); 
Corea {Ilerz). 

I(i2. EtERUSIA KrCHROMOIDES. 

Etef'uaia euchromoides^ Walk. Cat. Lep. Het. Sn]q). i. p. 120 
(1864). 

Tliree specimens of this beautiful insect taken at Gensan by my 
native collector in July 1887. 

N. (3hina {Fortune) ; Gensan {Nat, Col/,), 

163. Ecsemia japana. 

Che/onomorpha japana, Motsch. Et. Ent. p. 30 (1860). 

Euaemia villicoides^ Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 1 11, 
pi. xiii. fig. 2 (1875). 

This iiiMxt was common at Hakodate in June and July. It 
seems to be pretty constant in markings. 

Nikko, Yesso, Nambu {Pryer) ; Hakodate {Andrews), 

164. Seudyra noctuina. 

Seudyra noctuina, Butl. Ent. Mo. Mag. xiv. p. 206 (1878) ; 111. 
Typ. Lep. Het. pt. ii. p. 3, pi. xxii. fig. 1. 

Mr. Pryer in his catalogue says that this species ^‘has a habit of 
buzzing about sugar." He seems to have considered it a Noctuid, 
and placed it among the Calpidse. 

Nikko, Oiwake, Yesso {Pryer) ; Hakodate {Whitely and Leech), 

165. Sevdyra scbplava, 

Seudyra suJbJlata, Moore, Ann* & Mag. Nat. Hist. (4) xx. p. 85. 

1 have a good series from Japan and one specimen from Corea. 
This last is somewhat darker in coloration. 
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Yokohama {Pryer and Manley) ; Gensan (Leech) ; Kiukiang 
(Pratt); Chekiang. 

166. Seudyra venusta, sp. n, (Plate XXXI. fig. 2.) 

cf. Primaries whitish, much sprinkled with dark grey scales; 
reniform and orbicular spots dark grey; a broad parti-coloured 
patch along the inner margin, commencing near the base, this patch 
is deep chestnut-brown followed by a transverse band of grey 
bordered internally with white, and one of dark brown divided by a 
white line preceding a band of leaden grey edged with chestnut- 
brown. A large dark chestnut patch occupies the apical third, this 
has a round dark grey spot bordered externally with bluish grey 
nearly in its centre, and is bounded internally by a greyish dark- 
edged band, whicli starting from the costa curves gently towards 
the outer margin, then turning inwards until it reaches the internal 
patch through which it fiasses to the inner margin in a slightly 
oblique direction. Fringes grey, chequered with chocolite-brown 
towards apex. Secondaries yellow, with a well-defined black discal 
spot and a broad black marginal band indented on its internal edge 
and interrupted before the anal angle, where the isolated portion 
forms a large round spot. Fringes pale grey. Thorax grey. 
Abdomen slightly darker than secondaries, with some dark grey 
dorsal marks. Under surface of primaries whitish, broadly dashed 
with black along the inner margin, the white interrupting at anal 
angle ; submarginal band black, its internal edge undulating and well 
deHned, the discal spots of upper surface reproduced in black ; 
secondaries yellow, fuscous along outer margin ; blackish discal and 
anal spots. Fringes of all the wings pale grey. 

Expanse 42 millim. 

Allied to S. lonyipennie. Walk., from N. India, from which species 
it may be distinguished by its smaller size, whitish ground-colour 
of primaries, and different ornamentation of secondaries. 

167. VlTHORA 8TRATONICE. 

Phalcena stratonice, Cram. Pap. Exot. iv, p. 234, pi. 398. fig. K. 

Cystidia stratonice, Hiibn. Verz. Schmett. p. 174 (1800). 

Vithora agrionides, Butl. Ann. & Mag. Nat. Hist. (4) xv. p. 137 
(1875) ; III. Typ. Lep. Het. pt. ii. p. 3, pi. xxii. fig. 3 (1878). 

I met with this species at several places in Japan during the 
months of May, June, and July, also at Gensan in June. 

There is some variation in the character of the black markings. 

Hakodate ( ; Yokohama (<7aaa« and iVyer) ; Nagahama, 

Nagasaki, Satsuma, Gensan (Leech). 

168. GaMPOLA NOCTI8. 

Oampola noctU, Butl. Trans. Ent. Soc. I8SU p* 8. 

Tokio (Fenton). 
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169. Deiopeia pulchella, Linn. 

Four Bpeciinens in coll. Fryer. I did not meet with this species 
in Japan or the Corea. 

Yokohama (Pryer). 

170. SiNNA extrema. 

Sinna extrema^ Walk. Cat. Lep. Het. ii. p. 573. 

Teinopyga reticularis^ Feld. Reise Nov. Lep. iv. pi. cvi. fig. 18. 

Sinna fentoni^ Bull. Trans. Eiit. Soc, 1881, p- 8. 

Sinna c/aru, Bntl. /. c. 

Five sj)ecirnens at Hakodate in August, and several examples in 
Fryer’s collection. 

The entire series, comprising some fourteen specimens, exhibit a 
considerable degree of variation. There are forms identical with 
clara HudJ'entoni, Butl., and others differing from those name<l forms 
and also from the type. There cannot be the least doubt hut that 
all these forms are leferable to one variable species. 

Shanghai, N. China; Hakodate (ZeecA). 

1/1. Camptoloma interiorata. 

Numenes interiorata, Walk. Cat. Lep. Het. Suppl. i. p. 290(1864). 

Fryer says the larva is gregarious, “ living under a tough silk web 
made on the l>ark of eiiestnnt-trees, on the leaves of which it feeds’' 
((Jat, Jap. Lej). p. 47). 

Yokoliama (Pryer ) ; Shanghai. 

172. Nemeophila plantaginis. 

Phalxna-Bombyx plantaginis, Linn. Syst. Nat. xii. 2, p. 820, 
11. 42. 

Nemeophila macromera, Butl. Trans. Ent. Soc. 1881, p, 5. 

Var. leucomera, Butl. /. c.^hospita, Schiff. 

A series of nine specimens (7 6 > 2 2)* Four of the males are 
the form hospita, Schiff., and type and variety agree with Amur 
specimens. Var. melanmnera^ Butl., corresponds with var. matro- 
nalis, Freyer, but 1 did not take this form in Japan or Corea. 

Tokio ; Oiwake (iVyer) ; Altai; Amur; Europe. 

173. DlACRlSlA IRENE. 

Diacrisia irene^ Butl. Trans. Ent. Soc. 1881, p. 6. 

There is one example from Tokio in the National Collection at 
South Kensington, which appears to differ from D, russula only in 
the absence of markings on the wings. Ferhaps this is only an 
uncommon form of i>. russula ? 

Tokio (Fenton). 

174. Diacrisia russula. 

2 . PkaUjem-Bombyce russula, linn. Syst. Nat. x. p. 5 10. 
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Phal€Bna-Bomhyx sannio, Linn. Syst. Nat. x. p. 506. 

Bomhyx russula^ Hiibn. Bomb. pi. 29. figs. 124-6. 

Examples of both sexes in Fryer’s collection, and I took one at 
Gensan in July. 

Nikko, Fujisan, Oiwake (Fryer) ; Gensan (Leech) ; Corea (Herg)> 

17.5. Nemeophila metalkana. 

Nemeophila metallcana, Led. Wien. Monats. 1861, p. 1.52, t. 3. 12. 

Chelonia Jlavida^ Brem. Bull, de I’Acad. tom. iii. p. 861 ; Lep. 
Ost-Sib. p. 39, t. iv. fig. 4. 

Several examples, coll. Fryer. I took a specimen at Gensan in 
June. 

Three of the specimens in Fryer’s series of this species were 
labelled subvaria, but this was most certainly an error. D. mbvaria 
does not appear to occur in Japan. 

Yesso (Fryer) ; Gensan (Leech) ; Corea (Hers), 

176. Rhyparioides subvaria. 

Biacrisia subvaria^ Walk. Cat. Lep. Ilet. iii. p. 637 (18.5,5); 
Buti. 111. Typ. Lep. Het. pt. ii. p. 5, pi. xxiii. fig. 3 (1878). 

Walker’s type of this species was from N. China. There were no 
specimens of this species in Fryer’s collection, neither did I meet 
with it in any part of Japan. Specimens labelled subvaria were in 
Fryer’s collection, but these are meiafknna, Led, I received a 
fine series of i?. subvaria from a native collector at Ningpo, which 
agree perfectly with Mr. Butler’s figure and description of that 
species. 

There are no examples of this species from Japan in the National 
Collection, South Kensington. 

? Hakodate ( Whitely) ; ? Yokohama (Jonas) ; Ningpo, N. China, 
Hongkong. 

177. Rhyparioides rubescens. 

Spilosoma rubescens^ Walk. Cat. Lep. Het. iii. p. 077 (18.5,5). 

Chelonia rubescens^ var. amurensis, Brem. Lep. Ost-Sib. p. 39, 
tab. iii. fig. 16 (1864). 

Rhyparioides nebulosa^ Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 396 (1877) ; 111. Typ. Lep. Ilet. pt. ii. p. 5, pi. xxiii. fig. 2 ( 1878). 

An exceedingly variable species occurring tliroughout Japan. J 
am not satisfied that 7it. sirnplicior, Butl. (Trans. Ent. Soc. 1881, 
p, 6), is anything more than a var. of this species. 

Hakodate ( TTAiVeZy) ; Yokohama (Jonas, Fryer) \ Hakone, Hako- 
date, Gensan (Leech) ; Tokio. 

178. Rhyparia purpurea. 

Fhalatna-Bombyx purpurea, Linn. Syst. Nat. xii. p. 828. 

Bomhyx purpurea, Hiibn. Bomb, ph 33. fig. 142. 

Only two examples of this spedes, one of which I bred from a 
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larva obtained at Gensati, and the other was in a series of ll. amur- 
enais in Prjer’s collection. 

Oiwake \Pryer) ; Gcnsan {Leech) ; A.mur ; Europe. 

179. Euprepia caia. 

Phalcena-Bomhyct caja, Linn. Syst. Nat. x. p. 500. 

£uprepia phceosoma^ Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 395. n. 8 (1877) ; III. Typ. Lep. Hct. pt. iii. p. 7i pi. xlii. fig. 10 
(1879). 

Euprepia phceosoma^ var. auripennis, Butl, Trans. Ent, Soc. 1881, 

p. 7. 

Six examples in Fryer’s collection under the name of A, caia. I 
took a specimen in September 1886, at Sendai. 

There appears to be no constant difference between these Japanese 
insects and more or less typical examples of A. caia from any part 
of Europe ; but, curiously enough, not one of them agrees exactly 
with Butler’s description of E. jihtBosoma, although I have specimens 
among my European series of A. cflia, to which that description 
applies in every particular. 

The number and also the size and shape of spots on secondaries 
are most unstable characters, and no more value attaches to them 
than to the exceutricities of the mazy cream-coloured pattern on 
primaries. 

Oiwake, Yesso (JV'yer); Yokohama {Jonas); Nikko, Tokio 
(ii. M.) ; 8endai {Leech) ; Corea {Uerz). 

180. HyFERCOMPA HISTRIO. 

llypercompa histrio^ Walk. Cat. Lep. Het. iii, p. 654 (1855); 
Rom, Mem. Lej). t. iii. p. 333, pi. xv. fig. 2. 

Two specimens I took at Gensan in July 1886 agree with an 
example 1 obtained at Ningpo m April of the same year. 

Ningpo, Gensan {Leech) ; Shanghai. 

181. Alpenus flammeolus. 

Aipenus flammeolus, Moore, Ann. & Mag. Nat. Hist. (4) xx. 
p. 88. 

Of this species, which has not been previously recorded from 
Japan, I took three specimens at Nagasaki in June, and one at 
Shimouoseki in July, There was also one examjiie in Fryer’s 
collection. All these are males ; the only females 1 have are Irom 
China. 

Nagasaki, Shimonoseki {Leech) ; Ningpo, Kiukiang. 

182. Thanatarctia infernalis. 

Thanatarctia infernalis, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 395 (1877) ; III. Typ. Lep. Het. pt. iii. p. 7, pi. xlii. tig. 9 (1879). 

Four males : two coll. Fryer, one I look myself at Hakodate in 
August, and one I received from a native collector. 

Nikko and Oiwake {Pryer ) ; Hakodate. 
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183. Spilosoma fuliginosa. 

Phalcena-Bombyx fuliginom, Liim. Syst. Nat. xii. 2, p. 836. 

Two examples, coll. Fryer. 

Japan {Pryer). 

184. Spilosoma lxjctifera. 

Bombgx luctifera, Esp. Schmett. Hi. pi. 43. figs. 1-5. 

Atolmis japonica^ Walk. Cat. Lep. Het. Suppl. i. p. 223 (1864). 

Ehtigmene moerens, Butl. Cist. Ent. vol. iii. p. 1 14 (188*6). 

I took an example at Nagasaki in June, and there were three 
specimens in Fryer’s collection. 

Yokohama, ^^ikko, Oiwake {Pryer)\ Nagasaki {Leech), 

185. Spilosoma menthastri. 

Bomhijx menthastri^ Fabr. Ent. Syst. iii, p. 452. 140. 

Estigmene menthastri, liiibn. Verz. Schmett, p. 184. 

Spilosoma punctarum, Cram. Pap. J'ixot. iv. p. 233, pi. 308. 
tig. D. 

Spilosoma sangaica. Walk. Cat. Lep. Het. Suppl. i. p. 294. 

An abundant species in Japan and Corea, varying greatly in the 
number and size of spots on the wings, also in colour of body, which 
ranges from pale yellow to vermilion. Further the ground-colour 
of primaries and thorax is buff instead of the normal white, agreebig 
in this respect with examples from the north of England. 

Nagasaki, Tsuruga, Hakodate, Hakone {Leech) ; Yokohama 
(Pryer) ; Gensan, Ningpo, Slianghai ; .\mur ; Europe. 

186. Spilosoma seriatopunctata. 

Arctia seriatopunctata, Motsch. Et. Ent. I860, p. 31. 

? Arctia punctigcra, Motsch. /. c. 

Spilarctia ione, Butl. Cist. Ent. ii. p. 41 (1875) ; 111. Typ. Lep. 
Het. pt. iii. pi. xlii. fig. 6. 

Arctia rosacea, Butl, Ann. & Mag. Nat. Hist. (5) iv. p. 362 
(1879). 

Spilarctia basilimbata, Butl. Trans. Ent. Soc. 1881, p. 6. 

A very long series from various localities in Japan, the majority 
of the specimens from Hakodate. These were taken in June, July, 
and August. This appears to be a most variable species ; some 
examples are hardly, if at all, different from S, lubricepeda of 
£urof)e, others agree with rosacea, Butl., others, again, are identical 
with basilimbata, Butl., and intermediates connect these forms one 
with the other. 

Tokio {Fenton) ; Hakodate, Gensan {Leech) ; Yokohama {Fryer 
and Manley) ; Oiwake {Pryer), 

187* Spilosoma bisecta, sp. n. (Plate XXXI. fi^g. 3.) 

$ • Primaries bufp-coloured, traversed by an interrupted line of 
spots from centre of inner margin to apex of wing ; secondaries pale 
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buff, with a black discal spot and one or two smaller black spots 
near the outer margin and towards the anal angle. Thorax buff, 
bisected by a black line ; body brilliant scarlet, except anal and basal 
extremities, which are buff ; a row of black dorsal spots, and another 
along the sides. Under surface of wings as above, but markings on 
primaries more distinct, and a rosy flush about the disco-costal area. 
Antennae slightly pectinated ; pectus brown ; femora of fore legs rosy. 

Expanse 47 rnillim. 

I took two male specimens of this insect, which may be com- 
[lared with seriaio-punctata, Motsch., but from which it may be 
readily separated by the black thoracic streak. 

Hongkong (March) ; Nagasaki (May). 

There is an unnamed specimen of this species in Dr. Staudinger^s 
collection. 

188. SpiLOSOMA SOBCARNEA. 

9 . SpifoiS(ma sybcarnra, M^alk. (3at. Lep. llet iii. p. (>7o (185.5). 

9 .Alon bifrons^ Walk. Cat. Lep. Het. iii. p. 705 (1855). 

Aha leucotkorax^ Feld. Wien. ent. Mon. vi. p. 30. 

Spiiarcfia suhcarnea, Biitl. 111. Tvp. Lep. Het. pt. iii. pi. xiii. 
tig. 8 (1879). 

Hongkong, North China, Ningpo, Yokohama and /Vyer). 

189. SpiLOSOMA LDBRICEPKDA. 

Bombyx (uhricepeda, E^p. Schinett. lii. pi. 66. tiirs. 1-5. 

I took two spei'imens at Gensan in July. 

Gensan (Zrre^fc^) ; Amur; Europe. 

190. Spilosoma mollicula. 

9 . Sjnlarctia mofiicula, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 395 (1877) ; HI. Typ. Lep. Het. pt. iii. p. 6, pi. xlii. lig. 7(1870). 

1 did not meet with this species in Japan, and there were no 
specimens of it in Fryer’s collection. 

Hakodate i^JVhitely). 

191. Spilosoma in.«qxjalis. 

tSpilarctia intequalis, Butl. Ann. & Mag, Nat. Hist. (.5) iv. 
p. 351 (1879). 

A tine series in Fryer’s collection, varying greatly not only in 
colour, which ranges in tint from almost pure white to a rich buff- 
yellow, but also in (he intensity of the black markings. 

Ohoyama, Fujisan {Fryer) ; Hakone (Leech). 

192. Spilarctia bifasciata. 

Spilarctia btfasciata, Butl, Trans. Ent. Soc. 1881, p. 7. 

Four examples, in one of which the inner row of black dots form- 
ing the basal fascia is represented by a small spot on the costa and 
one just above inner margin, 

Toldo (Fenton) ; Nikko (Fryer) ; Yokohama (Manley). 
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193. Spilarctia imparilis. 

Spilarctia imparilU^ Bull. ^ , Ann. & Mag. Nat. Hist. (4) xx. 
p. 394 (1877) ; 111. Typ. Lep. Het. ii. p. 4, pi. xxii. fig. 4 (1878) ; 
$, Ann. & Mag. Nat. Hist. (5) iv. p. 351 (1879). 

Several examples, coll. Pryer. 

The markings of the male are fairly constant, but the maculation 
of the female is subject to considerable modification, and in some 
examples of this sex almost entirely absent. 

Yokohama (Jonas) ; Yesso (Pryer) ; Hakone (Smith), 

194. Seriarctia lewisii. 

Seriarctia lewisii, Butl. Cist. Ent. vol. iii. p. 115 (1885) 

Eight specimens, coll. Pryer. 

The marking of primaries is very constant, but on the secondaries 
the maculation is subject to variation. 

Nikko, Oiwake (Pryer), 

195. Aloa lactinea. 

Phalcena lactinea. Cram. Pap. Exot. ii. p. 58, pi. 133. fig. D. 

Bombyx sanguinolenta, Fabr. Ent. Syst, iii. 1, p. 473. 200. 

Estigmene lactinea, Hubu, Verz. Schmett. p. 184. 1891. 

Aloa lactinea. Walk, Cat. Lep. Het. iii. p. 702. 

Nine specimens, coll. Pryer. 

Varies considerably, the number of black spots ranging from but 
a slight trace of a single spot to five distinct large spots. 

Yokohama (Pryer, Manley) ; North China, North India, Nepaul, 
Ceylon, East Indies, Australia. 

196. DiONYCHOPIUS NIVEUS. 

Dionychopius niveus, Men. Bull. Phys. Petersb. iii. p. 108; 
Bull, de I’Acad. t. xvii. p. 218 ; Schr. Amur Keisen, p. 52, tab. iv. 
fig. 6. 

Varies in the intensity of red lateral spots on abdomen. Normally 
the female has six of these spots and the male five, but a male from 
Gensan has only two distinct, and three faint red spots on side of 
body. The usual dorsal series of black spots may also be absent. 
There is further some modification in the character of the discal spot 
on secondaries ; iu some specimens this is conspicuous, virhilst in 
Others it is scarcely discernible. 

Oiwake, Yokohama (Pryer) •, Hakodate, Sendai, Hakone, and 
Gensan (Leach) ; Amur. 

197. Bireta plxjmosa, sp. n. (Plate XXXI. fig. 4.) 

i. Primaries yellowish buff, darker along the inner margin, 
clouded about the disk and towards the apex with purplish brown. 
Secondaries silky white with a faint yellowish tinge. Thorax and 
abdomen buff; antennae plumose. Underside uniform yellowish 
white, silky. 
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? . Resembles male, but primaries clouded with ochreous ; 
antennee simple. 

Closely allied to B, straminea^ but secondaries of both sexes paler, 
and antennsD of male plumose and not simply pectinated. 

Two specimens, coll. Pryer, 6 ? • Ohoyama. 

Expanse, ^ 53 millim., ? 51 millim. No. 48 Fryer’s Cat. As. 
Soc. Jap., May 1883. 

198. BiRETA 8TRAMINEA. 

Oetra s/raminea, Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 91 
(1877). 

I took this species at Gensan in July, and there were several 
examples in coll. Pryer. 

Yokohama {Pryer and Manley) ; Gensan {Leech). 

199. BiRETA PALLIDA. 

Bireta pallida^ Bull. Ann. & Mag. Nat. Hist. (4) xx. p. 473 
(1877); 111. Typ. Lep. Ilet. pt. ii. p. 12, pi. xxv. 6gs 10, 11 
( 1878 ). 

A few examples in a long series of Bireta, composed principally 
of specimens of B. straminea, in Fryer’s collection. 

Yokohama {Jonas, Pryer, and Manley). 

200. LiSLlA GIGANTEA. 

Ltelia giyantea, Butl. Cist. Ent. vol. iii. p. 117. 

One male and six females in coll. Pryer. 

Oiwake {Pryer). 

201. L.ELIA CCKNOSA. 

' Bomhyx cwnosa, Illibn. Bomb. pi. 51. fig. 21<S. 

Bombyx sangaica, Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 92 
(1877). 

Leucoma brevicornis, Walk. /. c. vii, p. 1729 (1856). 

sinensis, Walk. Cat. Lep. Hct. iv. p. 829 (1855); 
Butl. 111. Typ. Lep. Ilet. pt. iii. p. 9, pi. xliii. fig. 8 (1879). 

Eleven and 2 $ , coll. Pryer. A little darker as a rule, but 
otherwise Japanese examples do not differ from European specimens 
of ccmosa. Some of the specimens, however, agree with L. 
sinensis, Walk., the type of which came from Ilong-Kong; Dr. 
Fixsen record.s a specimen of the last-named from Corea. 

Yokohama (iVyer) ; Hakodate, Gensan, and Ningpo {Leech). 

202. Leucoma subvitrea. 

Leucoma subvitrea. Walk. Cat. Lep. Het. Suppl. ii. p. 344. 

?ssAroa alba, Brem. Lep. Ost*Sib. p. 41, tab. iii, fig. 18 (1864). 

I obtained this species at Gensan in July 1886, and an example 
of each sex at Fusan in June 1886, Five specimens in Fryer’s 
collection are not localized, but in his Catalogue he gives Nikko. 

Nikko {Fryer) ; Fusan, Gensan (Leech) ; Hindustan. ? Amur. 
pRoc. ZooL. Soc, — 1888, No. XLIl. 42 
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203. LeCCOMA ACRIPES. 

Leucoma miripes^ Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 402 
(1877); III. Typ. Ijep. Het. ii. p. 0, pi. xxiv. fig. I (1878). 

I did not meet with this species in Japan^ but there were four 
males and three females in Fryer’s collection. Three of the former 
and one of the latter are labelled Yesso, 1882. In the same col- 
lection three small specimens of L. auripes^ also from Yesso, were 
set apart and are the no. 161 of Fryer’s Catalogue. These small 
specimens agree with a series I obtained at Gensan in 1886. The 
smallest J in this series measures only 40 millini., and the largest S 
49 millim. ; the smallest $ 44 millim., and the largest J 58 millim. ; 
whereas the measurements of typical examples are, 58 millim. for , 
and 68 millim. for 2 • 

Common at Gensan, flying among fir-trees in the daytime. 

The primaries of 2 have no black costal edging as in the ^ . 

Yokohama {Jonas ) ; Yesso {Pnjer) ; Gensan {Leech), 

204. Lakia l-nigrum. 

PhaUena-Bornhy.v Lnigrum, Mueller, Faun. Fr. p. 40(1761). 

Bombyx v-nigrum, Fabr. Syst. Ent. p. .577 (1775). 

Four males and one female, coll. Fryer. Tlie male from Japan, 
like the same sex of this species from Ningpo and Kinkiang, has u 
round black spot at end of di««cal cell instead of the usual L or V. 
The female, on the other band, has a well-developed V-like mark. 

Ohoyarna, Nikko {Prger) ; Ningpo {Leech ) ; Corea {Ilerz), 
Europe. 

205. Stilpnotia salicis. 

Phalcena-Bombyx sal ids, Liim. »Syst. Nat. x. p. .502. 

Several examples in coll. Fryer. Perhaps a little more densely 
scaled, but otherwise Japanese specimens agree very well with the 
European type. 

Tokio, Yesso {Prger) ; Corea (Herz), 

206. PORTHESIA CURYSORRHCEA. 

PhalcenorBombyx chrysorrhaa, Linn. Syst. Nat. x. p. 502. 

Bombyx chrysorrhcea, Hiibn. pi. IS. fig. 67, pi. 58. figs. 248- 9. 

A 2 example at Nagahama, July. 

207. Forthesia aukiflua. 

Bombyx aurijlua, Fahr. Mant. p, 125(1717). 

Bombyx auriflua, Uiibn. Bomb. pi. 18. figs. 68, 69. 

Bombyx chrysorrhtea^ Esp. Schmett. iii. pi. 39. figs. I, 2, 7. 

Among Japanese and Corean examples of this species there is 
much variation in the markings of primaries. In typical S spe- 
cimens of P. aurijlua there is a brownish- black spot on the inner 
margin near anal angle, and such specimens there are in tny series 
from Japan and Gensan ; but others hare an additional spot towards 
the base of the inner margin, and other examples again hare a third 
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spot placed near the costa and directly above that last referred to ; 
one has a fourth spot towards apex. On the other hand, there are 
specimens with but the slightest trace of a spot at anal angle. As a 
rule the female is without markings, but sometimes a brownish spot 
appears at anal angle, and one example of this sex in Fryer’s col- 
lection has the basal spot also well developed. 

There is considerable difference in size, as will be seen by the 
following measurements : — 

Smallest ^ 24 millim. Largest S 36 millim. 

„ 5 33 millim. „ $ 46 millim. 

Thus it will be seen that the largest J is almost twice the size of 
the smallest J in wing expanse, whilst this last is one third less in 
expanse than the largest . 

Yokohama, Oiwake, Yesso {Fryer) ; Fushiki, Oensan {Leech) ; 
Ningpo; Armenia, Altai, Amur, Europe. 

20H. PoRTHESlA RADOEI. 

Forthesia raddei^ Stand., Horn. Mem. sur Lep. vol. iii. pp. 207, 
343, pi. xvii. f, 3. 

Corea {Here), 

209. Artaxa sxjbflava. 

Aroa subflnm^ Brem. Lep. Ost-Sib. p. 41, tab. iii. fig. 19 
(1864). 

Leucoma mhjlava^ var. piperita^ Oberth. Etud. d’Entora. v, p. 35. 

Of the type of this species, which Bremer says is very like 
keifadia, Cram., I have no specimen, but there were two examples of 
var. piperita in Prver’s collection taken at Oiwake. These very 
closely resemble Forthesia snelleni, Stand., Rom. Mem. sur Lop. 
iii. p. 207, pi. xii. fig. 3. 

Oiwake {Fryer), 

210. Artaxa intensa. 

Artaxa intensa, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 402 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 10, pi. xxiii. fig. 12 (1878). 

A long series from various parts of Japan and Corea. Some of 
the specimens have two distinct black spots near apex of primaries, 
others have only one, whilst some other examples again have not a 
trace of any such marking. Further, there are two specimens which 
appear to me to be varieties of this species ; one of these is identical 
with Walk., and the other with conspersa, Butl. Without 
a longer series it is not possible to form an opinion as to the legiti- 
mate rank of these two last. 

Yokohama {Jonas and Fryer) ; Oiwake {Fryer) ; Tsuruga, Fusan, 
Geusati, Ningpo {Leech). 

211. Artaxa polverba, sp. n. (Plate XXXI. fig. 5.) 

Allied to A. subjUnva var. piperita but smaller, the primaries are 
of a deeper yellow sparingly sprinkled from the base nearly to the 
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outer margin with brown scales ; these form a sort of cloak, the 
external edge of which is bordered with some silvery spots. Secon- 
daries and under surface of all the wings buif without spot or marking. 

Expanse, c? 24-32 millim., ? 37 millim, 

1 took this species in Satsuma in May, Nagasaki in June, and 
Gensan in July. The d coll. Fryer. 

Japan (Fryer); Satsuma, Nagasaki, Gensan (Leech), 

212. Artaxa scintillans. 

Somena scintillans^ Walk. Cat. Lep. Het. vii. p. 1734 (1856). 

Artaxa scintillans^ Butl. III. Tvp. Lep. Ilet. pt. v. p. 52, pi. xc. 
fig. 1 (1881). 

Artaxa limhata, Butl. 1. c, p. 53, pi. xc. fig. 3. 

Two examples. 

Gensan, Ningpo, Darjeeling, North India. 

213. Artaxa coNSPERSA. 

Artaxa conspersa, Butl. Cist. Ent. vol. hi. p. 117 (1885). 

A long series in Fryer’s collection. 

The males are mostly of a dark chocolate colour, but the females 
are pale yellow ; some of the males, however, are quite of the female 
coloration and others are intermediate. 

Yokohama {Fryer), 

214. Chocrotriciie staudinoeri, sp. n. (Plate XXXI. fig. 6.) 

Deep butf-yellow ; primaries with a purple-brown basal patch and 

a curved central fascia, the latter is contracted just below the costa : 
discal spot black, round and well defined ; secondaries wdtliout spot. 
Antennm broadly pectinated. Head and thorax orange. Abdomen 
velvety black, base and anal tuft orange. Under surface buff-ycliow j 
central area of primaries slightly darker. 

Expanse, d 36-44 millim., 2 48-60 millim. 

An example of this species is represented in the National Collection 
at South Kensington by two wings. 

Yokohama (Fryer and Leech), 

215. Ch(erotuiche niphonis. 

d , Chcerotriche niphonis, Butl. Trans. Ent. Soc. 1881, p. 9. 

2 • Chcerotriche squamosa, Butl. /. c, 

Porthesia raddei, Stand., Horn. Mom. sur Lep. iii. p. 207, pi. wii. 
cJ, fig. 3 (1887). 

There can be little doubt that Butler’s C, squamosa is the female 
of his C, niphonis, I took an example of each sex at Gensan and 
in Pryer’s collection there were seven males in splendid condition, 
and two females not quite so fine. Six of the former are labelled 
Oiwake and one of the last Yesso, In the male specimens there is 
considerable variation in the coloration of primaries. Three ex- 
amples have the buff costal border represented by a buff edging to the 
costa itself and a streak of the same colour along the costal nerve as 
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far as black spot at end of discal cell. In the female all the wings 
are buff with the dark colour of the male showing only as a broad 
patch along the inner half of the wing, but not touching either the 
base or the outer margin ; there are, however, distinct traces of a 
narrow stripe of the dark colour extending from the top posterior 
edge of the patch right through to the costa near tlie apex. Only 
that the male has dark secondaries, the Gensaii specimens are almost 
alike in markings. 

On the under surface the males are just as variable as above. In 
one example all the wings are dark smoky brown with buff fringes 
and a very slender buff costal edging, and in another specimen the 
smoky-brown priniaries are broadly bordered on the costa and outer 
margin witli buff, whilst the secoiularies are buff tinged with smoky 
brown between the discal cell and outer nmrgin. This exam])le has 
a distinct black spdt at the end of the cell on each wing, but similar 
8[)Ots are to be traced, more or less clearly, in all the specimens. 
In his descriptions of niphonis and sguamom, Mr. Butler makes no 
reference to these spots in the first-named, but he gives them as a 
character of squamosa. 

Tokio {Fenion) : Yokohama, Oiwake, Yesso (fVycr) ; Gensan 
{Leech). 

216. PcECILOCAMPA SUBFURPUREA. 

Piedlocampa suhpurpureoy Butl. Trans. Ent. Soc. 1H81, p. 18. 

Tokio {Fenton). 

217. Andraca GKAcrus. 

Andraca gracilis, Butl. Cist. Ent. vol. iii. f>. 12.*) (188.')). 

Two examples, coll. Fryer, 

Nikko (Prgei'). 

218 . Orgyia thykllina. 

(S . ihgyia thyellina, Butl. Trans. Ent. Soc. 1881, p. 10. 

A fine series, coll. Fryer, including four female specimens with well- 
developed wings, and tliree examples of the same sex, in which the 
wings are dwarfed, hut with the markings reproduced in miniature. 
As the female has not been previously noticed a description is 
appended. 

$ . Frimaries whitish, with an ill-defined dark discal spot and 
ferruginous markings, the most cons{)icuou'^ of which are a large 
roundish patch at base between median nervure and inner margin, 
a cloud on outer third towards apex, from the lower edge of which 
a curved stripe, bordered externally with the whitish ground-colour, 
runs to inner margin, and two angulated transverse lines on disk, 
between which is an indistinct ferruginous shade \ near the costa 
and towards apex is an elongated blackish spot and at external angle 
tapering towards middle of outer margin is a purplish-grey patcli 
enclosing three blackish luuules bordered internally with whitish. 
Secondaries pale whity brown, with a small brown patch near anal 
angle, and an indistinct brownish submarginal baud. Under surface 
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pale whitj brown ; primaries with discal and apical spots as above ; 
there are also two small brownish spots at outer angle ; on secondaries 
are a discal spot and a linear dash near anal angle brownish. 

Expanse 44-48 millim. (Plate XXXL figs. 7, 7a.) 

Although very different in coloration, the markings of the female 
are exactly of the same character as those of the male. In reference 
to the females with ill-developed wings it should be said that these 
organs are very similar in appearance to the wings of a moth on its 
first emerging from the pupa and gives one the idea of arrested 
development. Instances of this nature are not unknown to the 
breeder of Lepidoptera, although the cause is not understood. 
There is nothing to show whether Fryer’s specimens of this species 
were captured or bred ; but as the semiapterous form is nearer to 
typical female Orgyia we may reasonably suj)pose that such forms 
as that figured are usual with O. thyellina. * 

Tokio {Fenton) ; Yokohama, Oiwake {Fryer), 

219. Orgyia gonostigma. 

Bombyx gonomtigma, Fabr. Syst. Ent. p. .585 (1 775); Hiibn. Bomb, 
pi. XX. fig. 78. 

Orgyia approximans, Butl. Trans. Ent. Soc. 1881, p. 10. 

One example in Fryer’s collection from Oiwake. 

The tone of colour and number of white apical spots are such 
variable characters in 0. gomstigma that it is certainly an uunecessarv 
addition to synonymy to endeavour to establish a species on such 
slight differences ns those upon which Mr. Butler has relied in his 
differentiation of O. approximane. 

Oiwake {Fryer). 

220. Prismosticta hyalinata. 

Frismosticia hyalinata^ Butl. Cist, Ent. vol. iii. p. 125. 

This is no. 163 of Fryer’s Catalogue, and there were several 
specimens in his collection chiefly from Oiwake. 

Oiwake, Nikko (Fryer). 

221. Bombyx mori. 

Phalana mori, Linn. Syst. Nat. ii. p. 817. 33 (1767). 

Several specimens, coll. Fryer. 

Yokohama (Pryery, 

222. Bombyx mandarinub. 

Theophila mandarine, Moore, Proc. Zool. Soc. 18/2, p. .576 
pi. xxxiii, fig. 5. 

A fine series in coll. Prjer. I took two males at Geiisan in July. 

1 his species IS probably the wild form of the silkworm of commerce, 
B. mon. It IS much darker io colour and ba.s very distinct markiitits : 
the female is much larger than the same sex of B. mori. Compared 
with that of the cultivated silkworm the cocoon of B. mandminut is 
very flimsy. 

Yokohama (iVyer){ Hakodate (^nrfrews); Qenam (Leech). 
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223. BoMBYX NETT8TRIA. 

Phalana neustria, Linn. Syst. Nat. x. p. 500. 

? Cluiocampa teBtacea^ Motsch. Et. Eiit, 1860, p. 32. 

I took specimens at Nagasaki in June and Gensan in July ; these 
with a number from Fryer’s collection make up a good series, ex- 
hibiting much variation, but nothing calling for special notice. 

Nagahama, Nagasaki, Gensan {Leech); Yokohama, Oiwake 
(Pryer); Kiuk iang (Pro/f) ; Corea. 

224. Apha tychoona. 

Apha tychoona. Bull. Ent Mo. Mag. xiv. p. 207 (1878); 111. 
Typ. Lep. Het. pt. ii. p. 18, pi. xxvii. fig. 5. 

A nice series from Japan, showing some variation in colour. 

Yokohama {Pryor); Hakodate {Leech), 

22.’). Lasiocaaipa fasciatella. 

Botnhyx fasciateUa, Men. Bull, de I’Acad. t. xvii. p. 218. no. 2,5; 
SchrtMiciv's Amur Brisen, p. .5."), tab. iv. fig. 8; Rom. Mem. sur Lc*p. 
vol. iii. p. 344. 

Corea (llerB). 

226. Lasiocampa prtjni. 

Phahpna-Bomhyx pruni, Linn. Syst. Nat. x. p. 498, xii. p, 813. 

Bornhyx pruni, Iliibn. Bomb. pi. 42. fig. 186. 

Three males in Fryer’s collection. 

Hakodate (/^ecc/i) ; Yokohama, Nikko {/V//er) ; Europe. 

227. Chrostogastuia brevivenis. 

ChroBtoyastria breviventB, Butl. Cist. Ent. vol, iii. p. 1 19 (188.5). 

Three male examples. No, 18.5 of Fryer’s Catalogue is referable 
to this species. 

Nikko {Pryer) ; Hakodate (Leech), 

228. Eutricha exckllens. 

OdonestiB excellens, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 481 
(1877); 111. Typ, Lep. Het. pt. ii. p. 19, pi. xxvi. figs. 4, 5 (1878). 

Var. unicohr, Oberth. Etud. d’Entom. v. p. 38 (1880). 

A fine series, varying in size and markings. 

Yokohama (Pryer and Manley), 

229. Ectricha pini. 

Phalema-Bombyx pini, Linn. Syst. Nat. x. p. 498. 

OdonestiB snperans, Butl. 111. Typ. Lep, Ilet. ii. p. 19. pi. xxvii. 

fig. 4. 

Evtricha fentoni, Butl, Trans. Ent. Soc. 1881, p. 17. 

Eutricha sonata, Butl. /. c. 

d . EuMcha dolosa^ Bull, /. c, p. 16 . 

This is a veiy variable species, both in Japan and Europe. 

Yokohama, Oiwake (iVyer) ; Hakodate (Leech) ; Tokio ; Corea, 
Europe (Hers), 



628 


MR. J. H. X.SECH ON THE 


[Dec. 1 8, 


230. Eutricha remota. 

Lasiocampa remota^ Walk. Cat. Lep. Het. vi, p, 1439. 

? Leheda hebeSy Walk. op. cit. p. 1462. 

Gloria segregata, Butl. 111. Typ. Lep, Het. pt. ii. p. 20, pi. xxvi. 
figs. 6 & 7. 

CEona spectahiliBy Butl. op. cit. p. 19, pi. xxvii. fig. 3. 

I look this species in all kinds of forms at Nagasaki and Shimo- 
noseki. J CEona dolosa, Butl., in national collection at South 
Kensington, is referable to this species. 

Yokohama, Oiwake (Pryer): Tokio, Shanghai, North China. 

231. OdONESTIS LiETA. 

Amgdona Iceta, Walk, Cat. Lep. Het. vi. p. 1416 (18.5.5). 

One specimen at Tsuruga, July 1886, which I believe to be the 
only one from Japan. 

Tsuruga (Leech) ; Corea (Herz^ 

232. Odonestis potatoria. 

Phalcena-Bombitx potatoritty Linn. Syst. Nat. xii. p. 813. 

Odonestis albomaculafoy Brern. Bull, de I’Acacl. IVt. 1861, tom. iii. ; 
Lep. Ost-Sib. p. 42, tab. iv. 6 c? 1 1. iii. 20 $ . 

Var. askoldensisy Oberth. Et. Ent. v. p. 38. 

In the series of this species from Japan there are specimen.s 
which agree exactly with iypxceX potatoria^ Linn., and others which 
are most certainly identical with O. alhomacnUita ^ Brem., whilst bi^- 
tween these two forms are aberrations, including a dark otiC near 
the variety askoldensis of Oberthur, which cannot be satisfactorily 
referred to either form ; those serve as connecting-links and 1 think 
prove the identity of O. potatoria and O. alhomacuJatn. 

Yokohama (Pryer)', Ilakone, Gensan (Leech)', Corea (Here). 

233. Trabala cristata. 

Trabala cristata, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 480 
(1877); III. Typ. Lep. Het. pt. ii, p. 18, pi. xxvii. fig. 1 (1878). 

Seven specimens, including five from coll. Fryer. 

Yokohama (Jonas and Fryer); Nagahama (Leech), 

234. Gastropacha ilicifolia, 

Phaltena-Bombyx iliei/oUa, Linn, Faun. Suec. p. 293 ; Syst, Nat. 
xii. p. 813. 

Var. japonica. 

One male and two females, coIL Fryer. 

The Japanese form of G, ilicifolia differs from the European type 
in size and colour. It expands 56 millim. and is pale reddish brown, 
with all the violet-tinged white markings well defined ; there is, 
however, no character by which it may be specifically separated from 
0, ilicifolia, therefore I propose for it the varietal name japonica, 

Yesso (/Vyer). 
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235. GaSTROPACHA aCEaCIFODIA. 

Phal€Bna-Bombyx quercifolia, Limi. SysUNnt. x. p.497, {Bombyx) 
Hubri. Bomb. pi. xliii. figs. 187, 188. 

Gastropacha quercifolia, Ochs. Schmett. Ear. iii. p. 247. 

Japanese specimens are rich in colour and most nearly approach 
the form alnifolia, Ochs. Pryer says in his Catalogue that larvae of 
this species are abundant at Fujisan. 

A specimen which I bred from a larva found at Gensan is much 
paler than cither Japanese or European examples in my collection. 

Yokohama {Pryer) ; Corea (Leech), Europe. 

23(>. GaSTRO PACHA POP U LI FOLIA. 

Bombyx populifolia, Esp. Schmett. iii. pi. 6. figs. 3, 4. 

Gastropacha populi/oHa, Ochs. Schmett. Eur. iii. p. 4.o. 3. 

Two males, one from Frier’s coll, and the other I took at 
Hakodate in August. 

Yokohama (iVyer) ; Hakod Ue (LeecA) ; Corea (Her z), Europe. 

237. Numenls dispauilis. 

Numenes dispnrilis. Stand., Horn. Mem. sur Lep. iii. p. 200, 
pi. xi. figs. 2a, '2b, 

Tuo female specimens in Fryer’s collection ; these are referable to 
no, 136 of his Catalogue, and the locality there given is Asamayania ; 
but whether this applies to both examples it is not possible to say, 
as tliere are no locality tickets attaclnd to the insects. They agree 
exactly with specimens from Kiukiang. 

Asamayania (Pryer) ; Vladivostok, Askold. 

238. Lymantria almo fascia, sp. n. (Plate XXXI. fig. 8.) 

cf . Brownish black ; primaries with an oblique broad white fascia 
from costa towards apex to outer angle. Head, thorax, and legs 
chestnut-brown. Abdomen yellowish brown beneath. Undersurface 
of primaries as abo>e, but apical third yellowish white, with some 
orange scales along costa and outer margin. 

Expanse nfi miliim. 

One exanijile of this remarkable species in Fryer’s collection. 

Ohoyuma (Pryer), 

239. Lymantria aurora. 

$ . I/ifmantria aurora^ Butl. Ann. & Ma.’. Nat. Hist. (4) xx. 
p. 403 (1878); 111. Typ. Lep. Het. ii. p. 1 1, pi. xxiv. fig. 5 (1878). 

Var. Fuse A. 

This species varies greatly in the matter of size. The male also 
exhibits considerable differences in the depth of colour. The example 
figured Plate XXXL fig. 9 is one of four specimens of the darkest 
form ; these were taken at Nagahama in July. I propose that 
this form should be known as \ar,faBca, 

Yokohama (Jonas and Pryer) ; Kurile Islands, Yesso, Oiwake 
(Pryer) ; Nagahama, Tsuruga, Sendai, Gensan (Leech)* 
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240, Lymantria dispar.* 

Thaltpna diapar^ Linn. Syst. Nat. x. p. 501. 

\hr, japonica^ Motsch. Etud. Ent. 1860, p. 31, 

Forthetria umbrosOi Butl. Trans. Ent. Soc. 1881, p. 10. 
Portheiria hadina^ Butl. Trans. Ent. Soc. 1881, p. 11. 

Except that they are somewhat larger male examples of L.japonica,, 
Motsch., and kadinOy Butl., are not separable from European males 
of L, dispar in my possession ; whilst between L, umbrosa^ Butl., 
and other males of L, dispar from Europe, also in my collection, 
there is not even a difference of size, consequently I cannot regard 
these insects as anythinsc but forms of L, dispar. 

If such forms as those referred to were admitted to specific rank 
there are some other forms of L, dispar occurring in Japan which are, 
apparently, as distinct from those already named as they are from 
typical dispar ; these therefore would have to be raised to the dignity 
of species. Such a course is, however, opposed to the exact demands 
of science, which requires that we should acquaint ourselves with the 
geographical range of a species and ascertain all we can touching 
the variability of such species throughout such range rather than to 
allow locality to be the determinating factor when considering the 
claim of an insect to specific rank. 

In colour ( c? ) L. dispar varies from whitish or pale whity brown 
through greyish brown up to a dark smoky brown, and in all forms 
the transverse lines and shades as also the discal spots of primaries 
may he either well-defined or more or less obliterated. The colour 
of females ranges from white to a pale fuscous and the markings are 
of different degrees of intensity. 

This colour aberration in L, dispar is only equalled by its varia- 
bility in size. The smallest male in mv series from Japan and Corea 
expands only 37 millim., whilst the largest female in same series 
measures 114 millim. The following comparative table of measure- 
ments of specimens in my possession may not be without interest. 



Japan and Corea. 

Eurojie, 

Largest cf . • 

71 

.54 

.. 5 . . . 

114 

93 

Smallest S ■ ■ . 

37 

32 

„ $ . . . 

4ft 

42 


It will be seen that the difference in measurement between the 
smallest and largest males is 39 millim., and between the smallest 
and largest females 72 millim., whilst the smallest male is 82 millim. 
less in expanse than the largest female. 

Yokohama, Yesso (Fryer ) ; Pushiki, Nagahama, Gensan (Leech ) ; 
Corea (Here ) ; Tokio (Fenton ) ; Hakodate (Whitely). 

241. Lymantria fumida. 

$ . lymantria fumida^ Butl. Ann. & Mag. Nat, Hist. (4) xx. 
p. 402(1877) ; III. Typ. Lep. Het. ii. p. 10, pi xxix. fig. 4 (1878). 

Yokohama (Jonas and Fryer), 
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242. Lymantria monacha. 

Phal€ftna’-Bombyx monacha^ Linn. Syst. Nat. x. p. 501. 

A series of typical specimens, coll. Pryer. 

Oiwake, Yesso {Pryer). 

213. OcNERiA ruRVA, sp. n. (Plate XXXI. fig. 10.) 

ci* . Brownish black, from the base nearly to outer angle, just 
above and parallel with the inner margin, is a series of black dots and 
streaks, around which are numerous pale scales, giving to this part of 
the wing a whitish appearance. There are also a few subapical black 
dashes. 

2 . Paler, and markings more distinct ; a distinct basal band, be- 
yond which is a darkish cloud from the costa to the centre of wing. 

Expanse, S 2(i 35, 2 30-40 millim. 

Allied to 0. terebynthi^ Frcyer, from which, however, it is easily 
separated. There was a long series in Fryer’s collection ; it is 
no. 1 78 of his Catalogne. 

Oiwake {Pryer), 

244. Dasychtra lunulata. 

(S . DasyrMra lunulata^ Bull. Ann. & Mag. Nat. Hist. (4) xx. 
p. 403 (1877) ; HI. Tvp. Lep. llet. j)t. ii. }>. 11, pi. xxiv. fig. 8 
(1878). 

Dasychtra acromjeta, Oberth. Etud. d’Eutorn. v. p. 35. pi. v. , 
fig. 7 (1880). 

2. Dasychira solitaria, Stand. Rom. Mein. s. Lep. iii. pi. xii. 
fig. I (1887). 

Three d* and three 2* coll. Pryer. One 2 from Manley, 
Yokohama. 

Yokohama {Jonas^ Pryer, and Manley ) ; Oiwake {Pryer) ; Askold ; 
Amur. 

245. Calliteara pudibunda. 

Phalrena pudibunda, Linn. Syst. Nat. x. p. 303. 

Vnr. Daeychira pryeri. Bull. Cist. Ent. vol. iii. p. 119 (1885). 

Var, Daeychira pudica. Stand., Rom, Mem. sur Lep. iii. p. 204 
(1887). 

Var. ? Orgyia punctatella, Motsch. Et. Ent. 1860, p. 32. 

A nice series, coll. IVyer. Staudinger does not figure his D, pudica 
in the work referred to, but his description of that insect applies 
exactly to D.pryeri, Bull., and this last I consider to be a local form 
of C, pudibunda, I should mention that I took a specimen of C, pudi- 
bunda var. concolor. Stand., at Ningpo in April 1886, and this fact 
goes far, I think, to confirm my opinion. 

Yokohama {Pryer ) ; Hakodate, Ilakone, and Gensan {Leech). 

246. Calliteara abiktis. 

Bombyx abietis, Schiff. S. V. p. 56 ; Esp. Schmett. p. 82. I ; 
Hubn. Bomb. pi. xxi. figs. 82, 83. 

Daeyehira abietiXs Walk. Cat. Lep. Het. iv. p. 864. 
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Ba^ychira argentatay T^u\\ Tuip .. VaA. ^'>r, 12. 

Galliteara pseudabietis, Bull. Cist. Eiit. iii. p. i l^<. 

Though certainly somewhat darker in colour, argentata is in no 
other respect separable from CX abietis, Scliiff. 1 am therefore 
disposed to consider it as well as pseudabietis forms of that sf>ecies. 
Nikko {Pryef) ; Yokohama. 

247. ClFUNA LOCUPLES. 

Cifuna locuples^ Walk. Cat. Lep. Ilet, v. p. 1173 (185.5); Bull. 
111. typ. Lep. Ilet. pt. ii. p. 18, pi. xxvii. fig. 6 (1878). 

Jrtasria confusa, Brem. Lep. Ost-Sib. p. 42, t. iv. fig. 5 (1864), 

A fine series from Ja})an varying much in colour and intensity of 
markings; some of the examples agree exactly with Amur specimens. 

Oiwake, Yokohama {Fryer) ; Hakoiidte, Gensan {Leech and 
Andrews); Corea {IJerz) ; Amur. 

248. PORTHETRIA LOCESCEN8. 

Porthetria lucescensy Bull. Trans. Ent. Soc. 1881, j). 11. 

Two specimens in Pr>er^s collection labelled no. 177, Oiwake, 
July and August 1877 ; but in his Catalogue the locality given for 
the species is Ohoyania. 

ToKio {Fenton), 

249. Porthetria eurydice. 

c?. Porthetria eurydice y Butl. Cist. Ent. vol. iii. p. 118 (188.5). 

9 . Dasychira amata. Sign, Rom. Mem. Lep. vol. iii. p. 206, 
pi. xii. fig 2 (1887). 

One example of each sex in coll. Pryer. 

Ohoyama {Pryer). 

250. Aglia tau. 

Phalcena tauj Linn. Syst. Nat. x. p. 497. 

Bombyx tau, Hiibn. Bomb. pi. l.H. figs. 51, .52. 

Var. JAPONICA. 

Two specimens, coll. Pryer, Hakodate. In Japanese examples of 
A, tau the submarginal line of all the wings is further from the mar- 
gin, and less strongly defined on the primaries than in European 
specimens ; the black spot of primaries is also rather smaller, and in 
the male there is a whitish patch at apices ns in female ; also the 
ocellus on secondaries is larger than in European Bpecimens, whilst 
that on primaries is much smaller. The female is darker than 
typical specimens of same sex, with the costa, outer third of 
piimaries and costa, and abdominal fold of secondaries thickly 
sprinkled with black dots and powdered with black scales. 

Expanse, d 80, $108 miliim. 

These differences are, however, too insignificant to he considered 
of specific value, so 1 venture to propose that it be known as Agiia 
taUy var. japonica, 

Yesso {Pryer) ; Hakodate ; Amur ; Europe. 
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2r»l, TlllODIA FUGAX. 

RhofJia fugaoe, ButK Ann. & Mag. Nat. Hist. (4) xx. p. 480 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 17, pi. xxvi. fig. I (1878). 

Seven males and three females in coll. Fryer. The males range 
from 82 to 103 milliin., but the females are more uniform, the 
smallest being 122 millim. and the largest 120 millirn in expanse. 
According to Fryer, the larva, which he says is “ bright green and 
resembles a butterfly larva,” feeds on cherry and other trees, and 
the imago appears in November and December ; the cocoon, which is 
bright green and resembles a pendent leaf, has “a slit on the top, 
opening by pressure.” 

Yokohama {Pryer), 

27)2. CaIiIGUla jonasi. 

Caligula jonasii, llutl. Ann. & Mag. Nat. IIi«t. (4) xx. p. 4/0 
(1877) ; 111. Typ. Lep. Ilet. pt. ii. p. 16. pi. xw. fig. 2(1878). 

Heven examples, coll. Fryer (3 males, 1 females). I took two males 
at Nikko in *September, and a female at Oiwake also in Sep- 
tember. 

According to Fryer, the larva is hairy and resembles a small larva 
of Caligula japonica, 

Yokohama* 

253. (/AtIGULA JAPONICA. 

Caligula japonica, (pupa-case) Moore, Trau'j. Ent. Soc. (3) i. 
p. 322 (1862); (imago) llutl. Ann. k Mag. N.it. Hist. ( 1) xx. 
p. 479 (1877); III. Typ. Lep. Ilct. pt. ii. p, 10, pi. xxvi. fig. 2 
(18/8). 

Several s])ecimens from various parts of Japan, exhibiting much 
variation. 

Fryer remarks in his Catalogue p, 52 : — “Commonly called the 
wire-cartridge moth, from the resemblance of the cocoon to the wire- 
net in a cartridge ; last year it was found feeding on poplars newly 
introduced into this country. The natives make a strong coarse silk 
from the cocoon, and a fine gut from the intestines of the larva. The 
imago appears in October. The larva hairy. ” 

Yokohama (Jonas, Pryer) ; Nikko (Leech) ; Hakodate. 

2o4. AnTIIER^A PEKNVI. 

Saturnia pernyi, Guerin, Rev. et Mag. de Zool. 1855, p. fi. 297, 
pi. fi. fig. 1. 

Anthereea hazina, Butl. Trans. Ent, Soc. 1881, p. 13. 

Antheresa fentoni, Butl. /. c. 

Anthereea calida. Bull, op, cit. p* 14. 

Ant her tea morosa, Butl, /. c. 

My Japanese examples of this Anthercea vary in colour from a 
pale brown, through pale reddish brown to “rusty orange” on the 
one band, and to olivaceous and fuliginous brown on the other. 
The markings are subject to modifications within certain limits, but 
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in no case is the aberration sufficient to justify separation of the 
specimen or specimens exhibiting it from A, pernyi. There are ex- 
amples showing the particular characters claimed for the several 
named forms well defined ^ and also others which do not agree exactly 
with these named forms or with the type, although they serve 
admirably to link together the various forms, and to connect one 
or other of such forms with the type. These prove most clearly the 
specidc identity of all. 

Yokohama (Jonas^ Pryer^ and Manley) ; Tokio {Fenton) ; Kiu- 
kiang {Pratt) ; Amur. 

255. AtTACUS CYNTHIA. 

Phalrena {Attacus) cynthia^ Drury, ii. p. 91 ; Cram. Pap. Exot. 
i. p. 62, pi. 39. fig. A. 

Attacus pryei% Butl. Proc. Zool. Soc. 1878, p. 397 ; 111. Typ. 
Lep. llet. pt. hi. p. 1 1, pi. xliii. fig. 4 (1879). 

Attacus vestOy Walk. Cat. Lep. ’Het. Suppl. ii. p. .525 (noin.cat.). 

Attacus walketiy Feld. Wien. ent. Mon. vi. p. 34. 

A beautiful series, coll. Pryer. 

The only difference between the representatives of this species 
from Japan {A. pryeri) and those from Kiukiang {A. walkeri) lies 
in the tint of ground-colour ; this in the former is brownish olive, 
but in the latter greenish olive, or, in other words, there is more 
brown in the composition of the colour of A, pryeri than in that of 
A, cynthia or A, walkerL There is, however, one specimen among 
Pryer’s series which is not so brown as the other examples from 
Japan, and less green than Kiukiang specimens. 

Yokohama {Jonas and Pryer) \ Kiukiang {Pratt) \ N. China, 
Ningpo. 

256. AcTIAS SELENE. 

Tropcea Selene y Hiibn. Verz. Schmett. p. 152. 1588. 

Actios selene, Macleay ; Leech, Zool. Misc. ii. pi. 70. 

Actias ningpoanuy Feld. 

Satumia artemis, Brem. Etud. Eiuom. Motsch. 18.52, p. 64 ; Bull. 
Acad. Pctersb. 1861, tom. iii. ; Lep. Ost-Sib. tab. ii. figs. 6 J, 
7 

Tropcea gnomuy Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 480 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 17, pi. xxv. fig. I (1878). 

Tropcea alienuy Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 355 
(1879). 

Tropcea dulcina, Butl. Trans. Ent. Soc. 1881, p. 14. 

In size and in tint of coloration this is a most variable species. 
Among the Japanese specimens in my collection (19 in number) 
there are green, whitish -green, yellowish-green, and bluish-green 
examples, ranging from 108 to 150 millim. in expanse. The costal 

^ As in other instanoes where slight aberrant forma have been elevated to 
specific rank. 
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stripe of primaries varies in width as it also does in tint, being some- 
times rosy and sometimes dark purple, always bounded internally 
with black, and often though not invariably edged externally 
with white. The ocellus of primaries is as inconstant in shape as 
in size, and in some examples small and round, in others linear, 
and in others again large and oval, whilst the black outline, which is 
usually only distinct on the inner edge of these ocelli, is in some few 
examples entire and conspicuous. The submarginal and basal lines 
are in the different specimens either sharply defined, faint, or quite 
absent. 

Yokohama {Jonas, Pryer, and Manley) ; Akita, Gensan {Leech ) ; 
Kiukiang {Pratt), 

257. BrahmvEa japonica. 

Brahmoia japonica. Bull. Ent. Month. Mag. x. p. 56 (1873); 111. 
Typ. Lep. Ilet. pt. ii. p. 17, pi. xxvi. tig. 3. 

'l^Brahmoia mniszechi, Feld, lleisc Nov. Lep. iv. pi. xciii. figs. 
4, 5 (1864-5). 

A fine series, coll. Fryer. 

This is a variable sjiecies both as regards ground-colour and mark- 
ings. Thus the former may be white or grey, and sometimes tinged 
with green ; then the number of ocelli in central band and ‘‘ rounded 
internal spot” is not the same in any two individuals comprised 
in iny series of 15 specimens. The spot referred to sometimes has 
three ocelli across its centre on one wing, but its companion on the 
other wing has four. In all cases the number of ocelli, both in the 
spot and central band, is greater on one side than the other. Again, 
the shape of the central baud is subject to modification, and stages 
in the formation of the rounded internal spot from the low'er portion 
of this band are exhibited in the specimens in rny Japanese series ; 
thus between an example in which the band is entire from costa to 
inner margin, and but slightly contracted below the middle, and a 
specimen with the rounded spot completely formed and quite inde[)eu- 
deut, there are all the intermediate stages. 

Yokohama {Pryer), 

258. Braumjea ckkthia. 

Bomhyx certhia, Fabr. Eat. Syst. iii. 1, p. 412. 16. 

Bombyx wallichiiy Gray, Zool. Misc. p. 39. 

Brahmoia carpenteri, Butl. Ann. & Mag. Nat. Hist. (5) p. 114 
(1883). 

Satumia lunulatay Motsch. Etud. Entom. 18.52, p. 64 ; Mon. 
Lep, Ost-Sib. p. 55 (1859) ; Rom. Mem. sur Lep. iii. p. 345. 

Saturnia undulata, Brem. & Grey, Schinett. Ndrd. China’s, p. 16, 
tab. V. fig. 3 (1853); {Brahmoa) Rom. Mem. sur Lep. iii. p. 345. 

Brahmoa carpenteri, Bull., is the only form of B. certhia recorded 
from the region under consideration. But this at best can only rank 
as a variety of certhia. 
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2.59. Rhamnosa? angxjlata. 

Rhamnosa? angulatay Fixsen, Rorn. Mom. sur Lep. vol. iii. p. 339, 
pi. 1.5. fig. 1. 

Corea (JSerz), 

260. Clostera anastomosis. 

Bomhyx anastomosis^ Linn. Syst. Nat. x. p. .506. 

Clostera anastomosis, var. orientaiis, Fixsen, Rom. M6m. sur L6p. 
iii. p. 350. 

Five examples, coll. Fryer. Japanese specimens agree well with 
European. 

Yesso (Fryer) ; Corea ; Europe. 

261. Clostera anachoreta. 

Bomhyx anachoreta, Fabr. Mant. Ins. ii. p. 120 ; niibn. Bomb, 
pi. 22. fig. 88. 

Bomhyx curtula, Esp. Schmett. iii. pi. 51. figs. 1-4. 

Clostera anachoreta, Steph. 111.’ Brit. Ent. Ilaust. ii. p. 13. 

I took one example at Hakodate in August, and there was a nice 
series in Fryer’s collection. The specimens are very typical. 
Yokohama (Fryer) ; Hakodate (ZieecA) ; Europe. 

262. Gonoclostera timonides. 

Pygara timonides, Brem. Lop. Ost-Sib. p. 45 (1864). 

Pygcera timoniorum, Brem. op, cit. pi. v. fig. 3. 

Gonoclostera latipennis, Bull. Ann. & Mag. Nat. Hist. (4) xx. 
p. 476 (1877) ; 111. Typ. Lep. Het. pt. ii. p. 13, pi. xxvii. fig. 2 
(1878). 

Eight examples, coll. Fryer, and one taken by myself at Hakodate 
in August. 

Yokohama, Nikko (Fryer) ; Hakodate (Leech) ; Amur. 

263. Datanoides fasciata. 

Datonoides fasciata, Bntl, Ent. Month. Mag. xiv. p. 207 (1878) ; 
III. Typ. Lep. Ilet. pt. iii. p. 2, pi. xliii. fig. 4 (1879). 

Several specimens in Fryer’s collection, including two examples 
which were separated from the rest and labelled “No. 237. Datan- 
oides ? sp.” 

Yokohama (Jonas and Fryer), 

264. Datanoides approximans, sp. n. (Flate XXXII. fig. 4.) 
rf . Primaries chocolate-brown, with purplish reflections on basal 

patch and outer margin ; central fascia dull brown, bounded on each 
side by a yellowish line; discal spot black. Fringes cheuuered. 
Secondaries fuscous. Head, thorax, abdomen, and legs brown, 
tarsi whitish ; antennae pectinated nearly to apex. Under surface 
fuscous, outer border of all the wings brownish, inclining to chest- 
nut at apex of primaries. 

$ . Similar to the d > but paler. 

Expanse, S 27 millim., $ 34-4(1 millim. 
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This species is allied to D, fasdala^ but the dilferent coloratiou 
and the shape of central fascia, which in D. approximans is much 
attenuated towards inner margin, and has its outer edge twice 
indented, readily separates the two species. The secondaries in both 
sexes are also much darker than in D, fasciata. 

Several specimens, coll. Fryer (No. 238). 

Yokohama {Fryer). 

26o. RoSAMA PLUSIOIDES. 

Rosama plusioides^ Moore, Desc. Ind. Lep. Atk. i. p. 62 (1871)). 

Ptilodontis ornata^ Oberth. £lud. d*Entom. x. p. 15, pi. ii. fig. 5 
(1884). 

Two examples in Fryer’s collection, placed with the Liparidse and 
labelled “ 167. Orgyial sp.” 

Japan (Fryer) ; Darjeeling; Sidemi. 

266. Rosama ciNNAMOMEA, sp. u. (Flate XXXI. fig. 11.) 

d . Primaries cinnamon-brown, streaked with darker from apex 
to centre of wing, and with dl-defined darker basal and discal lines. 
Apical and discal spots blackish. Secondaries fuscous brown. 
Head, palpi, and thorax dark brown; abdomen fuscou<. Under 
surface of i)rimaries brown with paler margins ; secondaries and 
abdomen yellowish grey. 

Expanse 33-*3.5 millim. 

I took an example at Nagasaki in June, and there was one in 
Fryer’s collection. 

Nagasaki {Leech) ; Ohoyama (Fryer), 

267. Rosama macrodonta. 

Rosama macrodonta^ Bull. Cist. Ent. vol. iii. p. 127 (1885). 

One example, cull. Fryer, 

Japan (Fryer). 

268. FriLODONTis pujsiotis. 

Flilodontis pfusiofis, Oberth. Etud. d’Entom. v. p. 65, pi. vii. 
fig. 3 (1880). 

A female example at Gensnn in July ; two males, coll. Fryer. 

The three specimens agree well each with the other, but neither 
of them are quite like Oberthur's figure of his P, pluswtis ; however, 
as my insect has been identified by Herr Bangl^aas as that species, 
1 am content to let it stand as such, es[iecially as 1 have not seen 
Oberth fir’s type, 

Nikko, Oiwake (Fryer). 

269. Platychasma virgo. 

Ptatychasma rirgo, ButU Trans. Ent. Soc. 1881, p. 596. 

Four examples, three of which are from coll. Fryer, and one taken 
by myself at Gensan in July. 

Nikko (Fryer) ; Tokio (Fenton) ; Gensan (Leech). 
pROC. ZooL. Soc. — 1888, No. XLIIl. 
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270. Ptilophora plumigera. 

Bornhyce plumigera^ Esp. Schmett. iii. p. 50. pi. 50. figs, fi, 7 
(1785); Hubn. Bomb. pi. 58. fig. 250. 

A single example (?) in Fryer’s collection ; this is no. 236 of 
his catalogue. 

Yokohama (January, Fryer) ; Europe. 

271. Pterostoma palpina. 

Bomhyx palpina^ Linn. F. S. p. 305 ; Syst. Nat. xii. p. 828 ; 
Hiibn. Bomb. pi. 4. fig. 16. 

Ptilodontis yrisea, Brem. Lep. Ost-Sib. p. 45, pi. v. fig. 2 (1864). 

A very fine series in Fryer’s collection, varying much in the tone 
of ground-colour. I took two specimens at Nagasaki in June. 

In Japanese examples of this species the fringe of the tooth-like 
projection on inner margin is but little, if any, darker than the 
ground-colour of primaries, and the specimens are, on the whole, 
much larger than European examples : thus, one female ex[)ands 72 
millim. and a male 58 millim,, whilst the smallest of Fryer’s 
measures 52 millim. No. 222, Fryer’s Catalogue, is referable to this 
species. 

Yokohama, Oiwake {Fryer) \ Hakodate, Nagasaki {Leech). 

272. Microdonta bicolora. 

Bomhyx bicoloria^ Schiff. S. V. p. 49; Es[). Schmett. iii. pi. 41. 
fig‘ 7. 

Bomhyx bicolora, Hiibn. Bomb. pi. 5. fig. 18. 

Microdonta bicolora, Duponch. Cat. Lep. p. 93. 

Two examples ( cJ ? ) in Fryer’s collection. Referring to these 
in his catalogue. Fryer says : “ Two specimens only ; one taken by 
my collector in roy presence, on the 18th June, 1876, at Fujisan, at 
rest in an alder, at an elevation of 5000 feet ; the other 1 myself 
took, at light, on the 19th June, 1881, at Nikko.” 

Fujisan, Nikko {Fryer) ; Europe. 

273. Nerice bipartita. 

Nerice bipartita, Butl. Cist. Ent. iii. p. 119 (1885). 

Two examples, coll. Fryer. “210. Olostera ? sp.” of catalogue. 

Nikko, Yesso {Fryer)*, Sapporo {Lewie). 

274. Nerice bidentata. 

Nerice bidentata. Walk. Cat. Lep. Het. v. p, 1076 (1855). 

Nerice davidi, Oberth. Etud. d’Entom. vi. p. 17, pi. ix. fig. 2 
(1881). 

1 took two examples of this North-American species at Hakodate 
in August. 

Hakodate {Leech) ; North China {David); North America. 

275. Edema nivilinea, sp. n. (Plate XXXII. fig. 1.) 

Primaries olive, traversed by a longitudinal white streak from the 

base to just beyond the middle of wing, where it terminates in a 
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bluish-grey spot ; at apex is an irregular shaped whitish patch 
enclosing some leaden-coloured spots and dashes, the inner margin 
broadly suffused with leaden grey. Secondaries dark brown, paler 
towards tlie base. Head and collar olive, thorax leaden grey. 
Abdomen fuscous grey. Under surface pale yellowish grey, with 
discal spots and dash on costa before the apex of primaries whitish ; 
outer margins of primaries and secondaries fuscous, the latter has a 
central line also fuscous. 

Expanse, d* 31 millim., $ 33 millim. 

Two examples, coll. Pryer (no. 658). 

Oiwake, June and July (Pryer). 

276. Notodonta meticulodina. 

Notodonta meticulodina^ Oberth. Etud. d’Entom. x. p. 16, pi. i. 
fig. 3 (1884). 

One example, coll. Pryer. 

Sidemi {Jankowski) ; Yesso {Pryer). 

277. Notodonta lineata. 

Notodonta lineata^ Oberth. Etud. d’Entorn. v. p. 61, pi. ii. fig. ^ 
(1880). 

One example, coll. Pryer. 

Japan {Pryer) ; Askold. 

278. Notodonta monetaria. 

Notodonta monetaria, Oberth. Etud. d’Entom. v. p. 62, pi. ii. 

fig. 6. 

This is no. 220 of Fryer’s Catalogue, and there were three speci- 
mens in his collection. 1 took an example at Nagahama, in July. 

Yokohama {Pryer) ; Nagahama {Leech) ; Askold. 

279. IIUPODONTA CORTICALIS. 

llupodonta corticalis, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 475 (1877). 

Yokohama {Jonas). 

280. DrYMONIA CHAONIA. 

Bombyx ckaonia, Uiibn. Bomb. pi. 3. figs. 10, 11. 

Four specimens, coll. Pryer. 

Gifu, Yokohama {Pryer). 

281. Drymonia manleyi, sp. n. (Plate XXXIl. fig. 2.) 

d . Primaries ashy white, with an almost straight dark chocolate 
transverse band edged internally with a narrow line of the ground- 
colour, and enclosing a dark chocolate basal patch, distinct only 
between the median nerve and inner margin ; beyond the middle is 
another chocolate-brown band elbowed just below the costa, and 
then running parallel with outer margin to the inner margin, beyond 
this the wing is pale olive-brown, through which the nervules show 
up darker. Secondaries brown, with central baud darker. Head 
chocolate. Thorax greyish, with chocolate-coloured collar. Abdo- 

43* 
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men olive-brown. Under surface pale olive-brown, darker towards 
base and costa of primaries ; a central darker band on all the wings. 
Femora of anterior legs chocolate. 

? , Paler, and the wings longer, giving the markings a more 
elongate appearance. 

Expanse, S 47 millim., $ 51 millim. 

This species has a superficial resemblance to D, chaonia, but is 
abundantly distinct from that insect. 

A fine series in Fryer’s collection. 

Yokohama (Pryer), 

282. Drymonia Delia, n. sp. (Plate XXXII. fig. 3.) 

cJ . Silvery grey, primaries with two pairs of parallel lines near 
the base, the area enclosed being pale greyish brown in colour, 
clouded along the costa from middle to near apex with brownish ; 
submarginal line double, dark brown, much indented ; a small 
brown discal dot followed by a reniform spot, outlined in black, and 
filled in with reddish brown ; a series of black-margined lunules. 
Secondaries olive-brown. Head and thorax greyish brown. Abdo- 
men olive-brown. Under surface pale brown, central area of 
primaries darker. 

Expanse 44 millim. 

Also allied to D. chaonia. 

One example, coll. Fryer. 

Oiwake (Pryer), 

283. Drymonia trimacula. 

Bomhyx trimacula, Esp. Schinett. iii. p. 45. t. 4(). figs. 1. 2 (I 78.5), 

Bomhyx dodona*a, Hiibn. Bomb. pi. 3. fig. 8. 

One example in Fryer’s collection, without locality label. 

Japan {Fryer) ; Europe. 

284. Lophopteryx camelina, L. 

Bomhyx camelina, Linn. Syst. Nat. x. p. 507. 

I took two male specimens at Gensan in June 1880, and a female 
at Hakodate in August of same year ; there were several specimens in 
Fryer’s collection, some of these are no. 231 and others no. 232 
of his Catalogue. Of the last he observes very like N, camelina. 
Although there' is some variation in size and colour, there is nothing 
outside the usual range of aberration, and there is not a single speci- 
men I cannot exactly match with an example of L. camelina from my 
European series of the species. 

Nikko, Fujisan, Oiwake {Fryer) ; Hakodate, Gensan {Leech) ; 
Amur; Europe. 

285. Lophopteryx ladislai. 

Lophopteryx ladislai, Oberthur, Diagn. L^p. Ask. p. 13 ; Etud. 
4’Entom. V. p. 66, pi. ii. fig. 3. 

One male example in Fryer’s coll, taken at Nikko. This species 
appears to be very closely i^ed to L. cucuUa, Esp. 

Nikko {Fryer) ; isle of Askold. 
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286. LoPHOFrERYX pryeri. 

Lophopteryx pryeri^ Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 355. 

A long series in Fryer’s collection varying much in character of 
markings ; the extremes between which the specimens vary are a pale 
grey example with dark brown central band and hind marginal 
streaks and clouds on the one hand, and an almost nnicolorous fuscous 
brown example on the other. A specimen of the last form referred to 
was separated from the series and numbered 228, whilst other 
examples of the same form still remained in the seiies of no. 229. 

Yokohama, Yesso, Oiwake (Fryer). 

287. Lophocosma atriplaga. 

Kotodnnta (Lophocosma) atriplaga^ Staud., Rom. Mem. s. Lep. 
iii. p. 220, pi. xii. fig. 8. 

One 5 example, coll. Fryer. 

My specimen has a short black dash on the costa near the base; 
this in Staudinger’s 6gure of the male is represented by a small 
black spot. 

Japan (Pry ; Vladivostok; Askold. 

288. IIyiioc'ampa milhauseri. 

Bomlyx miihauseri, Fabr. S. E. p. 577 (1775). 

Bombyx tern/lca, Schiff. 8. V. p. 63 (1776) ; Hiibn. Bomb. pi. 8. 
figs. 32, 33. 

Three specimens, somewhat darker than European examples. 

Olioyama (Fryer) ; Y’^okohama (Manley); Europe. 

289. Fhalera fuscescens, 

Phalera fuscescens y Butl. Trans. Ent. Soc. 1881, p. .597. 

1 took an example at Oensan in July. Two s}»pcimens, coll. 
Fryer. 

Oiwake, Fujisan (Fryer) \ Gensan {Leech). 

290. Fhalera tenkbrosa. 

Fhalera tenebrosOy Moore, Froc. Zool. Soc. 1865, p. 815. 

One example, coll. Fryer (no. 226). 

Yokohama (Fryer) ; Darjeeling. 

201. Fhalera sigmata. 

Fhalera sigmatOy Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 473 
(1877) ; III. Typ. Lep. llet. pt. ii. p. 1 1, pi. xxiv, fig, 9 (1878). 

I have thirteen specimens, nine of which were in Fryer’s collection ; 
all are greyer in colour than Mr. Butler’s figure, and in some of the 
examples the indented transverse line posterior to the patch of raised 
black and white scales is ochraceous and in others blackish. The 
antennae of the mates are not so strongly pectinated. 

Yokohama (JonaSy Fryer y and Manley) ; 2 > Hakodate (ITTnVe/y). 
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292. Phalera flavescens. 

Phalera flavescens^ Brem. Lep. Nord. China’s, p. 14 (1853). 

Trisula andreas, Oberth. Etud. d’Ent. v. p. 38, pi. v. fig. 4. 

Yesso {Pryer) ; Yokohama (Fryer, Manley, and Leech) ; Hako- 
date, Gensan. 

293. Microfhalera grisea. 

Microphalera grisea, Butl. Cist. Ent. vol. iii. p. 120 (1885). 

Ten specimens in coll. Pryer, and several collected by myself. 

Yesso (Pryer) ; Hakodate (Leech). 

294. Someka acronycta. 

Dasychira acronycta, Oberth. Etud. d’Ent. v. p. 35, pi. v. fig. 8 
(1880). 

Three examples (2^ , 1 ? ), coll. Pryer. 

The insect figured by Oberthiir as the d of this species (fig. 7) 
is D. lunulata. 

Yokohama, Oiwake (Pryer). 

295. SoMERA CYANEA, sp. n. (Plate XXXII. fig. 5.) 

S . Primaries pale purplish browu, with some green and grey 
scales towards the base along the costa and on the outer margin, 
indistinct basal and submarginal lines fuscous. Secondaries smoky 
brown ; costal margin darker. Antennee broadly pectinated. Head 
and thorax grey. Abdomen smoky brown. Under surface fuscous ; 
nerves at base of primaries thickly clothed with long hairs. 

5 . Similar to male, but primaries greenish grey, and antennae 
more narrowly pectinated. Under surface, the hairs at base of pri- 
maries as in male. 

Expanse, d 44 millim., $ 54 millim. 

Allied to 8. lichenia, Butl., from Borneo. 

296. Cnetbodonta grisescens. 

Gnethodonta grisescens, Staud., Rom. Mem. sur Lep. vol. iii. p.214, 
pi. 12. fig. 11. 

A single male in coll. Pryer, taken at Oiwake, 1885. 

Dr. Staudinger records this species from Vladivostok, Askold, 
Ussuri, and Suifun. 

297. Peridea cinerea. 

Peridea cinerea, Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 353 
(1878). 

Some very fine examples in Pryer’s collection ; I took specimens 
at Yokohama, in October. 

Yokohama (Pryer and Leech) ; Gifu (Pryer). 
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298. Peridea gigantea. 

Peridea giganfea, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 474 
(1877) ; 111. Tjp. Lep. Het. pt. ii, p. 12, pi. xxiv. fig. 6 (187H). 

One specimen in Fryer’s collection, not labelled with locality, but 
probably from Yokohama. 

Yokohama {Jonas, ? Pryer). 

299. Stauropus fagi. 

Bomhyxfagi, Linn. Syst. Nat. x. p.508; Hiibn.Bomb. pi. 8, fig. 31. 

Stauropus persimilis, Butl. Ann. & Mag. Nat. Hist. (5) iv. y). 353 
(1879). 

A nice series in coll. Pryer, ranging in expanse frotn 52 millim. 
J to 78 millim. $ . 

Yokohama, Oiwakc (Pryer). 

300. Stauropus taczanowskii. 

Harpyia taczanowskii, Oberth. Et. Ent. v. p. 59, pi. 2. fig. 5 
(1880). 

Six specimens in Pryer’s collection (no. 200 of his catalogue) 
are referable to this species. I have also an example which I took 
at Fushiki in July. 

Yokohama (iVyer) ; Fushiki, Aug., Foochau, April (Leech), 

301. Drymonia ciRCUMscRiinrA. 

Drymonia circumscripta, Butl. Cist. Ent. vol. iii. p. 125(188.5). 

This species, of which there were two examples in his collection, 
is no. 21 1 of Pryer’s Catalogue. 

Nikko (Pryer), 

302. Drymonia permagna. 

Drymonia permagna, Butl. Trans. Ent. Soc. 1881, p. 21. 

Three specimens from Japan. 

Tokio (Fenton) ; Yokohama (Pryer and Manley) ; Hakodate 
(Leech), 

303. Dicranura vinula. 

Bombyx vinula, Linn. Syst. Nat. x. p. 499 ; Hiibn. Bomb. pi. 9. 
fig. 34. 

Dicranura felina, Butl. Ann. & Mag. Nat. Hist. (4) xx, p. 474 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 12, pi. xxiv. fig. 3 (1878). 

Several specimens in coll. Pryer. I bred a male, April 1887, 
from larva found at Gensan, June 1886. Mr. Butler says that his 
/>. felina differs from both the European species iu the more 
deeply waved discal lines, and from D. vinula in its white secondaries;” 
but I cannot see that my Japanese specimens, which are identical 
with felina, Butl., differ in any character whatever from D, vinula. 
Pryer states in his Catalogue that the larva of D, felina, Butl., feeds 
on willow, and that in all its stages it agrees with D. vinula, 

Yokohama (Pryer) ; Gensan (Leech) ; Europe. 
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304. Dicranura. erminea. 

Bomhyx erminea^ Esp. Schmett. p. 19. 1, 2 (1783) ; Hiibn. Bomb, 
pi. 9. fig. 35, 

Cerura tnenciana^ Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 89 
(1877). 

One female s[)ecirneii taken by my native collector at Hakodate 
in June. Agrees well with examples from Europe. 

Hakodate ; Shanghai, Foochau {Leech) ; Europe. 

305. Cerura furcula. 

Bomhyx furcula^hmxx.V , S. p. 298 ; Hiibn. Bomb. pi. 10. fig. 39. 

Cerura lanigera^ Butl. Ann. & Mag. Nat. Hist. (4)xx. f). 474 
(1877) ; 111. Tvp. Lep. Het. pt. in. p. 10, pi. xliii. fig. 11 (1879). 

The specimens in coll. Prvcr and one 1 took at Gensan agree 
exactly with European examples of 6*. furcula in my collection, and 
also with ( 7 . laniyera, Butl. 

Hakodate (Whitely) ; Yokohama {Fryer); Gensan { Leech) ; 
Corea {Hers) ; Europe. 

306. Cerura bifida- 

Bombyx hijida, Hiibn. Bomb. pi. 10. fig. 38. 

One example in Fryer’s collection with C. furcula. 

Yokohama {Pryer^ ; Europe. 

307. Destolmia insignis. 

Bestolmia insignis, Butl. Trans. Ent. Soc. 1881, p. 19. 

Tokio {Fenton). 

308. Fentonia ocypete. 

Ilarpyia ocyj)€ie, Brem. Bull. Acad. P6tersb. ISGl, loin. iii. ; 
Lep. Ost*Sib. p. 44, tab. v. fig. 1. 

Fentonia levis, Butl. Cist. Ent, vol. iii. p. 129 (1885). 

Several examples, coll. Piyer. 

Yokohama, Oiwake {Fryer). 

309. Phragmatcecia castanea. 

Fhalana-Bombyx eastanea, HUbn. Beitr, ii. Theil, p. 9 (1790); 
Esp. Schmett. p. 94. 1, 2. 

Bomhyx arundinis, liiibn. Bomb. pi. 47. figs. 200-1 (1803). 

I captured a specimen at Hakodate in August, and my native 
collector took one at the same place in June cr July. There uere 
two Yokohama examples in coll. Fryer, and I have* another taken 
by Mr. Andrews at Hakodate, making a total of fi\e, all males. 
* There is not the least difference between Japanese and British 
specimens. 

Yokohama, Hakodate; Europe. 

310. TaRSOLEPIS REMtCAUDA. 

Tarsolepis remicauda^ Butl. Ann. &Mag. Nat. Hist. (4) x. p. 125. 
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? = Crinodes sommeri, Ilubn., cf. Ritserna & Butler, op, cit, pp, 

228, 274, 446. 

A battered example of this remarkable species in coll. Fryer. This 
has no date or locality ticket attached. 

Darjeeling, Borneo, Java. 

311. GoUGOPIS NIPIIONICA. 

Gorgopijs niphonica^ Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 357 
(1879). 

Two examples in Fryer’s collection taken at the foot of Ohoyama, 
near Yokohama, ami one taken by myself at Tsuruga in July. 

Yokohama {Pryer) ; Tsuruga {Leech), 

312. Hepialus hectus. 

Phafeena hecta, Linn. Svst. Nat. x. App. 822 ; Hiibn. Bomb. 
pU49. figs. 208 d*, 209$.' 

Hepialvs hectus^ Ochs. Schmetterl. Ear. iii. 1 Hi. 

Two examples, coll. Fryer. These are identical with some 
British specimens of //. hecius in my possesaion. 

Yesso {Pryer). 

313. IIkpiali's excrkscens. 

Hepialm excresce^is^ Butl. Ann. & Mag. Nat. Hist. (1) xx. p. 482 
(1877) ; 111. Typ. Lcp. llet. pt. ii. p. 20, pi. xxvii. fig. 7 (1878). 

Ilepialus (cmvlus, Butl. A. M. N. H. (4) xx. p. 482 ; 111. Typ. 
Lep. Ilet. pi. xxvii. fig, 8. 

Several sjiecimens in Fryer’s collection, among wliich are both 
the forms described by Mr. Butler. I have examined these most 
carefully, and endeavoured to find some trustworthy character that 
would give S[)ecific distinction ; but ha^e failed to discover anything 
of the kind. Intermediates between the two forms are represented 
in the series be fore me, and the range of variation is not nearly so 
extensive as in some well-known species of the genus found in 
Europe, U, velleda for example. 

Mr. Fryer, who apfiears to have had excellent opportunities of 
deciding, was of opinion that U, cemulus and H. excrescens were 
identical. In his Catalogue there is a note on the economy of the 
species, which it may he interesting to give in e,vtenso : — 

Yokohama, very abundant ; it emerges late in the autumn ; 
large specimens measuring 4jJ to 5 inches in expanse; it is very 
destructive, particularly to imported fruit-tree.s, in the stem of which 
it burrows two years ; it is extremely prolific, the body of a full- 
sized female is two inches long, filled with minute eggs, which it 
scatters loosely about the tree it feeds on ; I have found it in almost 
all trees except conifers ; it often attacks vines, and prefers to 
burrow in the stem of a tree to which a wisteria or other climber is 
attached. The ichneumon that preys upon this insect is a most 
extraordinary one ; the bod^ is short and oval and measures | an 
inch, but the ovipositor is 9 inches long. Expanse of wings 1 i inch.” 
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H, exerescens is closely allied to the Indian pauperatus of 
Walker; some of the Japanese specimens of the former have the 

small black-edged white spots and other characters of the latter. 

Yokohama and Pryer) ; Yesso (Fryer) ; Hakodate (Pryer). 

314. PhASSOS SIGNIFER. 

Phaseua signifer^ Walk. Cat. Lep. Het. vii. p. 1568 (1856) ; 
Butl. III. Typ. Lep. Het. pt. vi. p. 30, pi. cix. fig. 2 (1886). 

Phaesus sinensis, Moore, Ann. & Mag, Nat. Hist. (4) xx. p. 94 
(1877). 

Phassus herzi, Fixsen, Rom. Mem. sur Lep. iii. p. 335, pi. xv. 
fig. 3. 

A most variable species both as regards colour and ornamentation 
as well as size. In my series from Japan and Corea (which com- 
prises three examples from Satsuma, taken in May, three from 
Gensan, June, one Shimonoseki, July, and six coll. Pryer) there are 
specimens only 46 millim. in expanse, whilst others attain a wing 
expansion of 1 10 millim. Butler gives 1 50 millim. as the measurement 
of Walker’s type of P. signifer from Silhet. The oblique silver 
dash at end of cell is present in three examples ; but this character 
is subject to considerable modification, and although never entirely 
absent is in two examples reduced almost to vanishing point. In 
other specimens this mark is of large size, and there is another 
round or linear spot just beyond it. The silver spot nearer the 
base of primaries is also inconstant in form, and sometimes very 
indistinct. Occasionally there are other silver spots on the disk and 
at apex of primaries. 

Pryer says that at Yokohama the species emerges in the summer, 
and is rather scarce. 

Yokohama, Oiwake (Pryer) ; Satsuma, Shimonoseki, Gensan 
(Leech) ; Corea (Hers) ; Silhet. 

315. Zeuzera pyrina. 

Phalana-Noctua pyrina, Linn. F. S. p. 306. 

Phalana^Noctua cescuU, Linn. Syst. Nat. xii. p. 833. 

Bombyx cesculi, Hubn. Bomb. pi. 47. fig. 202. 

I got a specimen at Gensan in July, and there were four examples 
(3 <J > 1 ? ) in Fryer’s collection, one of which was taken at Fujisan 
by Mr. Maries. 

Gensan (Leech) ; Yokohama (Pryer) ; Fujisan (Maries ) . 

316. COSSUS VICARIUS. 

Cossus vicarius. Walk. Cat. Lep. Het, Suppl. p. 584 (1865). 

^ 1 took a male example at Gensan in July, and a female bred from 
a larva found in the same month at Fushiki. There were also three 
specimens in Fryer’s collection, which must have been obtained after 
the publication of his Catalogue, as he says, p. 40 : — ** 1 have seen 
the larva of a Cossus here, but bare not taken the perfect insect ; 
the larvae were small, but exactlv Kke ft ligniperdaP My observa- 
tiona of the larva coincide exactly with Fryer’s remarks ttiereon. 
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(7. cossus is recorded by Fixsen as taken in Corea by Herz» but 
this is possibly an error in identification. 

Shanghai ; Fushiki, Genean {Leech) ; Yokohama {Pryer), 

317. EoDONTIA LURIDA. 

Rodontia lurida^ Fixsen, Rom. Mem. sur Ics Lep. vol. iii. p. 346, 

pi. XV. fig. 8. 

Corea {Herz), 

318. ArOA JONA8I. 

Aroa jonasii^ Bull. Ann. & Mag. Nat. Hist. (4) xx. p. 402 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 10, pi. xxiii. fig. 11 (1878). 

A fine series in Frier’s collection. I got specimens in Satsuma 
in May, Nagasaki in June, Gensan in July, and atHakonein August. 
There is some variation in the size of the brownish discal spot ; this 
is sometimes little mure than a dot, and at others quite a round 
patch. The apical spot is also subject to modification, and in some 
examples assumes the form of a short stripe. In some specimens 
there are brownish spots and dots over the w hole of the disk. 

Yokohama («76»/itf5and Pryer); Oiwake (iVyer) ; Hakoue, Satsuma, 
Nagasaki, Gensan {Leech). 

319. Augyris plagiata. 

Aryyrie lilayiatai Bull. Trans. Ent. Soc. 18M, p. 22. 

Tokio {Penion). 

320. Argyris supkrba. 

Argyria auperba^ Butl. III. Tvp. Lep. Ilet. pt. ii. p. .52, pi. xxxvii. 
fig. 2(1878). 

An extensive series, the majority of the specimens taken by myself 
at Hakodate. 

Yokohama(Jbn<i^ and Pryer); Oiwake (Pryer); Hakodate (/ieec/i). 

321. ArGYRIS SUPERANS. 

Aryyris svperansy Butl. Cist. Ent. vol. iii. p. 122 (1885). 

Prohiepeis discophora, Fixsen, Rom. M^m. L^p. iii. p. 348, pi. xv. 
fig. 4 (1887). 

A female example in coll. Pryer. I took a male at Satsuma in 
May, and a female at Gensan in July ; this last is remarkable for 
its large size, as it expands 58 millim. The largest specirnon of the 
same sex I have from cither Ningpo or Kiukiang measures only 40 
millim. in expanse. 

Yesso {Pryer ) ; Satsuma, Gensan {Leech ) ; Kiukiang {Pratt ) ; 
Ningpo. 

322. Argyris maia, sp. n. (Plate XXXII. fig, 6.) 

White. Primaries with a large pear-shaped leaden-grey blotch in 
centre of wing, but not reaching the costa, this is outlined in ferru- 
ginous, speckled with silvery-blue scales, and has a projection from 
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its inner edge about the middle, and one on its external edge 
above the middle ; the lower half is bordered on each side by a 
black line and at the inner marginal extremity is a bright red spot. 
Secondaries with some irregular silver outlined ferruginous markings 
along the abdominal margin and outer half of wing. Anteunte 
pectinated. Head white ; thorax and abdomen white, marked with 
ferruginous and grey. Under surface white, with a blackish central 
band and apical spot, the former not reaching the costa, and the 
latter elongated, some blackish marks along outer margin of secon- 
daries. 

Expanse 48 millirn. 

A single specimen taken at Gensau in July hy myself. 

323. Callictlix abraxata. 

Callicilix abraxata^ Bull. Cist. Ent. iii. p. 124 (188.5). 

Yesso, Nikko {Fryer), 

324. Drepana scabiosa. 

Drepana scabiosa, Butl. Ann. ds Mag. Nat. Hist. (4) xx. p. 478 
(1877) ; 111. Typ. Lep. Het. pt. ii. p. 15, pi. xxv. 6g. 11 (1878). 

A nice series, coll. Fryer. I caught one specimen at Shirnonoseki 
in May. This species is ^ery closely allied to JJ, harpagula, Esp. 
(sssicula, Hiihn.) ; but the apices are much less produced and 
there is no black nngulated line internal to the grey snbinarginal 
stripe. The discal spots of D. scabiosa are, moreover, of a different 
character. 

Yokohama {Jonas and Fryer); Oiwake (Fryer); Shirnonoseki 
(Leech); Corea (//cr;?). 

325. Drepana patrana. 

Drepana patrana, Moore, Proc. Zool, Soc. 1865, p. 816. 

This is no. 245 of Frier's catalogue, and there were three examples 
in his collection. 

Fujisan, Nikko, Oiwake (Fryer) ; Darjeeling. 

326. Drepana palleolxjs. 

Drepanulidesi palleolus, Molsch. Bull, de la Soc, Imp. Nat. 
Mosc. t. xxxix. p. 193 (1866). 

I took a large number of this species at Hakodate in August, and 
my native collector got a few in June and July at the same place, 
r have also one example from Hakone, and there were nine in coll. 
Fryer. 

Hakodate (Leech) ; Hakone (Smith) ; Oiwake, Fujisan, Ohoyama, 
and Yesso (Fryer), 

327. Drepana JAPONICA. 

Drepana japonica, Moore, Ann. & Mag. Nat. Hist. (4) xx. 
p. 94. 

Several specimens, coll. Fryer. I took an example at Nagasaki in 
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June. The outer line terminates on the inner marj^in, just beyond 
the middle, and the inner line does not always reach the costa. 
Most of the specimens have a small spot at end of cell on primaries, 
but in only two specimens is there any trace of such spot on secon- 
daries. 

Expanse 30 to 40 millim. 

Japan (W, B, Pn/er) ; Yokohama, Gifu (Prf/er); Nagasaki 
{Leech), 

328. Drepana curvatula. 

Bomhyx curvatula^ Bork. Eur. Schmett. iii. p. 400. 

Bombyx harpagula, Hiibn. Bomb. pi. xi. figs. 42, 43 {non Esp.). 

Drepana acuta^ Butl. Trans. Eiit. Soc. 1881, p. 59G. 

One example taken at Gensaii in June and one coll. Fryer, no. 
243 ; these agree exactly with my European specimens of D. 
curvatufa. Anotlier specimen in Fryer’s collection and two from 
Hakodate are very pale in colour and bear a superficial resemblance 
to D.falcataria^ but the characters of marking show them to be more 
properly referable to i). curvatula. 

Ohoyama {Pryer) ; Hakodate {Leech), 

329. Drepana crocea, sp. n. (Flate XXXll. fig. 7.) 

cf . Yellow. Primaries suffused with reddish ; dentated basal, 
angulated central, and wavy submarginal lines purplish brown, two 
paler discal spots ; below the apex, which is much curved and 
produced, are two conspicuous black spots placed on the inner edge 
of a dark patch ; a line of blackish crescents traverses the wing, near 
to and parallel with outer margin, three of these lunules in the dark 
apical patch are edged externally with white. Secondaries yellow, 
an 8-shnped mark outlined in purplish brown, filled in with whitish, 
from this to the inner margin arc some smaller brown spots : basal 
and subnmrginal lines slender and purplish brown, a series of black 
linear spots parallel with outer margin. Under surface yellow, with 
black discal and marginal spots. 

Expanse TiO millim. 

Allied to D,jlavay Moore. 

One example, coll. Fryer. 

330. Oreta TURins. 

Greta tnrpis^ Bntl. Ann. & Mag. Nat. Hist. ser. 4, vol. xx. 
p. 477 (1877); Butl. Lep. Het. Brit, Mus. part ii. p. 14, pi. xxv. 

I did not meet with this species in Jafian or Corea, neither is it 
in coll. Fryer, 

Yokohama {Jonas). 

331. Oreta CALiDA. 

Oreta calida^ Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 477 
(1877); III. Typ. Lep. Het. pt. ii. p. 14, pi. xxv. fig. G (1878). 

A fine series, coll. Fryer, 
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The brown coloration varies in tint from greyish to laky brown ; 
both sexes have a discal series of black dots on primaries, 

Yokohama (Jonas and Pryer) ; Oiwake^ Yesso (Pryer) ; Hako- 
date (Whitely). 

332. Orkta fulchripes. 

Greta pulchripesy Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 477 
(1877). 

An extensive series, coll. Pryer. 

There is much variation in tone of colour and definition of 
markings in this species. Some examples are dark reddish brown 
with a lilacine suffusion, others are pale yellowish brown, tinged 
with rosy lilacine, especially along the costa of primaries. Then as 
regards the linear markings, these in the darker-coloured examples 
are not very distinct ; but in pale specimens they are conspicuous. 
Often the area enclosed by the transverse lines is darker than rest 
of wing, thus giving a band>like character. The costal black spots 
as well as that at external angle are not always clearly defined and 
are often quite absent, whilst two examples have a colon-like spot 
at external angle. When the outer grey line of primaries is well 
defined, it can be traced from the outer costal spot, from whence it 
runs for a short distance towards external margin, then turning 
sharply inwards continues its course to near the middle of the wing, 
when it curves gently and terminates on the inner margin ; the costal 
extremity of yellow border of this line is sometimes placed in a pale 
apical patch. 

Yokohama (Jonas and Pryer) ; Oiwake (Pryer), 

333. Oreta calceolaria. 

Greta calceolaria^ Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 478 
(1877). 

A fine series, coll. Pryer. 

In this species the reddish-brown colour of wing-markings is a 
variable Quantity. Sometimes the entire areas representing the basal 
two thirds of primaries and basal third of secondaries are reddish 
brown. The sulphur colour on the outer portion of all the wings is 
often sprinkled with dark grey dots, and sometimes a larger spot or 
two occurs at external edge of primaries. All the characters, both 
structural and ornamental, of this species are identical with those 
found in 0, pulchripes^ and the only difference 1 can see between the 
two insects is one of colour. 

Yokohama, Oiwake (Pryer), 

334. Hyfsomadius instgnis. 

Hypsomadius insiynis, Butl. Ann. & Mag. Nat. Hist. ser. 4, 
vol. XX. p. 479 (1877). 

Yokohama (Jonas), 

335. Gonophora derasa. 

Phalcena-^Noctua derasa^ Linn. Syst. Nat. xiL p. 85K 
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Gonophora derasa, var. intermedia^ Bretn. Lep. Ost-Sib, p. 46. 
Cronophora derasoidee^ Butl. Ann. & Mag. Nat. llist. (5) i. p. 77 
(1878); 111. Typ. Lep. Het. pt. iii. p. 12, pi. xliv. fig. 1 (1879). 
Ooll. Pryer. 

Japanese examples of G. deraaa do not differ so much from the 
type as do some European specimens in my collection. 

Hakodate (JFhitely)\ Fujisan (Pryer) \ Corea (Herz); Amur; 
Europe. 

336. Thyatira batis. 

Tliyatira batis^ Treit. Schmett. £ur. Bd. v. Abth. 2. p. 162; 
Walk. Cat. Lep. Het. ix. p. 7. 

One example at Hakodate in August. Several very fine specimens 
in Fryer’s collection. All are quite typical. 

Yokohama, Oiwake, Yesao (Pryer) ; Europe. 

337. Thyatira flavida. 

Thyatira flavida^ Butl. Cist. Ent. vol. iii. p. 131 (1885). 
Hakodate, Aug. 28 (Lewis). 

338. Thyatira trimaculata. 

Thyatira trimaculatat Brem. Bull, dc 1’ Acad. turn. lii. 1861 *, Lep. 
Ust-Sib. p. 47, tab. v. fig. 5. 

Corea (Ilerz) ; Kiukiang (Pratt) ; Amur. 

339. Thyatira violacea. 

Thyatira violacea^ Fixsen, Rom. Mem. sur les Lop. vol. iii. p. 343, 
pi. XV. fig. 11 (1887). 

Corea (Herz). 

340. Thyatira pryeri. 

Thyatira pry eri, Butl. Trans. Ent. Soc. 1881, p. 172. 

One example, coll. Fryer. 

Butler says this species is closely allied to T. pudem of N. 
America. 

Japan (Pryer). 

341. Thyatira aurorina. 

Thyatira aurorina, Butl. Trans. Ent. Soc. 1881, p. 171. 

Thyatira mdllendorji, Fixsen, Rom. M(^m. s. Lep. iii. p. 351, pi. 
XV. fig. 12(1887). 

Nearly allied to T. batis, but a very distinct species, also allied to 
G. scrtpta of North America. 

Yokohama (Pryer) ; Nikko, Fujisan (Pryer) \ Corea (Herz). 

342. Cymatophora mirabilis. 

Xylina mirabilis, Butl. Ann. & Mag. Nat. Hist. (5) vol. iv. 
p. 365 (1879). 

Several specimens, coU. Pryer. 

Yokohama ( Pryer). 
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343. Cymatophora tristis, sp. n. (Plate XXXII. fig. 8.) 

$ . Pale brownish grey, sprinkled with darker scales ; two 
darker transverse lines on primaries, the outer one sharply angulated 
and deeply serrated towards costa ; a dark spot on disk of secon- 
daries. 

Expanse 4 1 millim. 

One specimen in Fryer’s collection without data. 

Japan (Pn/er). 

344. Cymatophora albicostata. 

Cymatophora albicostata^ Brem. Lep. Ost-Sib. p. 47, tab. v. 
fig. 6. 

One example, coll. Pryer. 

Oiwake {Pryer); Corea {Herz) ; Amur. 

345. Cymatophora plumbea. 

Cymatophora plumhea^ Bull. Ann. & Mag. Nat. Hist. {5) iv. 
p. 357, (1879). 

Cymatophora argenteopicta, Oberth. Etud. d’Entorn. v, p. 67 ^ 
pi. iii. fig. 2 (188t)). 

My native collector took two specimens at Plukodate in June or 
July. There was a good series in Fryer’s collection. 

Yokohama (ZeecA and Pryer) ; Oiwake {Pryer) ; Hakodate ; Corea 
{Ilerz). 

346. Cymatophora AM PLiATA. 

Cymatophora ampliuta, Butl. Ann. & Mag. Nat. Hist. (5) i. 
p. 78(1878) ; III. Typ. Lep. Het. pt. ii. p. 21, pi. xxviii. fig, 1 
(1879) ; Oberth. Etud. d’Entom. v. p. 67, pi. »ii. fig. 2 (1880). 

I took one example of this species at Gensan in June. A fine 
series, coll. Pryer. 

Although the majority of the Japanese examples of C. ampUata 
in my collection are larger than European specimens of C. or, there are 
individuals of the former which are exactly the same size as most of the 
latter. In colour and markings of the wings the Japanese C. ampliata 
and European C. or agree in every particular but one, and this is 
the colour of head and collar. 

Yokohama (t/b»as and Pryer) ; Oiwake {Pryer) ; Corea {Herz) ; 
Amur, Europe. 

* 347. Cymatophora angustata. 

Cymatophora octogesima, Butl. (non Hiibn.). Ann. & Mag. Nat. 
Hist. (5) i. p. 78 (1878); 111. Typ. Lep. Het. pt. ii. p. 21, 
pi. xxviii. fig. 2 (1879). 

Cymatophora angustata, Stand., Bom. M6m. s. Lep. iii. p. 231, 
pi. xvii. fig. 6. 

One example, coll. Pryer. 

Hubner’s name of octogesima is the earlier one for the species fre- 
quently referred to as C. ocularis, Guen. Mr. Butler’s name therefore, 
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for the Japanese species, must give place to that of Staudinger. 
Cymatophora octoyesima, Hiibn., is, according to Fixsen (Rom. M^rn. 
ser. Lep. iii. p. 354), represented in the Corea. 

Yokohama (Jonas and Fryer); Corea (fJerz); Ussuri, Askold. 

348. Cymatophora duplaris. 

Fhalcena-Pyralis duplaris, Linn. Faun. Suec. p. 352 ; Syst. Nat. 
xii. p. 883. 

Cymatophora duplaris^ Gu6n. Hist. Nat. Noct. i. p. 17. 10 ; Walk. 
Cat. Lep. Het. ix. p. 12. 

One example, coll. Pryer (no. 655). 

Japan (Pryer) ; Europe. 

349. Cymatophora arctipennis. 

Xylina arctipennis, Butl. Ann. & Mag. Nat. Hist. (5) i. p. 198 
(1878) ; 111. Typ. Lep. Het. pt. iii. p. 17, pi. xlv. fig. 3 (1879). 

I obtained this species at Nagasaki in June. A fine series in 
Pryer’s collection. 

Yokohama (Fryer) ; Nagasaki (Leech). 

350. Cymatophora punctigera. 

Cymatophora punctiger a, Bntl. Cist. Ent. vol. iii. p. 131 (1885). 

Five specimens, coll. Pryer (no. 65! ). 

This species is nearly allied to G. ruficoUis of Europe, but, although 
the primaries are longer, it may only be a form of that species. 

Yokohama (Fryer). 

351. Cymatophora (?) maxima, sp. n. (Plate XXXII. fig. 9.) 

Greyish brown tinged with violet, base and oblique dash at apex of 
primaries whitish, the former marked externally with yellow ; an in- 
distinct denticulated pale submargiiial line ; on the disk two tufts of 
raised whitish scales represent reniform and orbicular stigu)ata, there 
are also two series of indistinct blackish dots seated on the nervules. 
Secondaries yellowish grey, with a faint central band. Antennae 
yellow'-brown ; head and collar dark brown, the latter edged with 
black, thorax whitish grey ; abdomen fuscous. Under surface 
uniform whity brown. 

Expanse, (S 66, 5 72 millim. 

An example of each sex, coll. Pryer. 

Oiwake (June or July) ; Fujisan (Fryer), 

352. Poi.YPLocA ORNATA, sp, n. (Plate XXXII. fig. 10.) 

Primaries ; ground-colour greyish brown, browner along the base 
and costa ; a series of dark wavy lines forming a broad band, the in- 
ternal border of which is curved and sharply serrated, and the outer 
elbowed below the subcostal nervure, and indented above the inner 
margin ; central fascia greyish white towards the inner margin, 
bordered externally by a blackish double line deeply angulated to- 
wards the outer margin, followed by a dark serrated line, and a 
Proc. Zool. Soc. — 1888, No. XLIV. 44 
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fainter submarginal dentated line curving from the apex of wings to 
the outer margin ; a series of black linear marks along the outer 
margin ; three tufts of raised black scales, one forming ii basal dash, 
the second representing the orbicular stigma, and the third, which is 
edged with whitish, the reniform stigma. Secondaries fuscous brown, 
darker towards the margins. Head and palpi greyish brown, collar 
and antennce light brown, thorax greyish brown, abdomen fuscous 
brown. Under surface pale fuscous grey, darker towards the margins, 
fringes checkered with darker, four black dots along the costa 
towards the apex of primaries. 

Expanse 38 rnillim. 

Var. iiNicoLOR. (Plate XXXII. fig. 10 a.) 

Darker than the typo and without any trace of the central fascia, 
the only markings noticeable being the basal dash and the sub- 
marginal bands. 

The type may be compared with P. alhidisca, Moore (P. Z. S. 
1888, p. 299), from which it differs in the absence of any greenish 
tinge, different angulations of transverse lines, and larger size. 

A long series in coll. Piyer witlioiit locality. 

UiTHo^^TA afi ineola, Brein. 

Notodonta tricpida. 

Cnkthocampa processionea, L. 

These species are recorded from Japan by Motschiilsky, but have 
not been sub>equently received from there. 

Bombyx flaveola, Motseh. 

Bombyx fuscata, Motseh. 

Dkepanulides ? KiiFULUs, Motsch. 

1 have been unable to identify these species; they may possildy 
have been redescribed subsequently. 

DESCRIPTION OP THE PLATES. 

Plate XXX. 

Fig, 1. Sphecia romanovi, p. 591. 

2. fijosc'ni, p. 591. 

3. kirmpteron ferulv^ p. .^>91 . 

4. jEiferia nto/tfis, p. 592. 

5. Bemberia pernix. p. .592. 

fi. Procnt< fim Uf p. 595. 

6 a. Neuration of fore wing of ditto. 

7. Procris nigra, p. 595. 

7 Neuration of fore wing of ditto. 

8. Northia dirca, p. 596. 

9. cyhele, p. 69t>. 

10. Agrmm japoniem, p. 598. 

11. (Eunistis nigricosta, p. 598. 

12. LUhoftia japoniea, p. 600. 

13. coreatia, p. 6(X). 
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Fig, 14. Miltochriafa butleri, p. 003. 

15. FM(joa ? offsciira, p. fiU4. 

16. Suria ma/m/afu^ p. 00.5, 

17. F(jla mitm/alisy p. (iU7. 

18. Heterogenea ftilgemy p. 001). 

19. Northia fertuisy Butl., iieuration of pninarj, j). .590. 

20. miemiSy Walk., neuratioii of primary, p. 595. 

Plate XXXI. 

1 . Kpicopeia simutansy p. 6 J 1. 

2. Scitdgra rDiuattiy p. 014. 

3. Spiloauma hi'-ecfay p 018. 

4. litrvfa pluntoMty p. 020. 

5. Artajoa pulmreay p. 023. 

0. Cha‘rotriche s/audi7igrriy p. 024. 

7. Orgyia thgdiiWy Butl., ^ ; 7 a, soniiupteroiis p. 020. 

8. Limantria alhofaaciay p. 021). 

9. (turoray viir.fuhca, p. 029. 

10. Oonpria funnty p. (>31. 

11. Romtna cinna mommy p. 037. 

12. JSolo friangulaltSy p. 008. 

Plate XXXII. 

1. fJd/'via naulinmy p. 0.38. 

2. iJn/ mount mattfet/i, p. 039. 

3. “ - driia, p 040. 

4. Dtifanoidf's approa't/mnSy p. 030. 

.5. SoHtera ('ganeUy p. 042. 

0, Argyrtiy muiUy p. 047. 

7. Drijuina croceUy p 019. 

8 dymattfphora /rusd\ p 052, 

9, 7Ha,vimay p 05.3. 

10. PolypUtra ornatdy p. 053 ; 10 a, var. umcotor, p. 054, 


4. Ileinarks on the Numbers and on the Phylogenetic 
Development of the Rciniges of Birds. By Hans 
(jadow, Ph.D., M.A., F.Z.S., Strickland Curator and 
Lecturer on the Advanced Morphology of Vertobrata 
in the University of Cambridge. 

[deceived November 30, 1888.J 
Part I. 

The number and size of the primaries or nietacarpo-digital quill.s 
have been examined by various ornithologists (Cones, Gerbe, Jeffries, 
Wallace'), and have often been used as taxonomic characters. 


1 Principal Liferafttre referred to m thh Paper, 


Nitzsoii, 0. L. System der Pterylographie. Halle, 1840. 

SuNDSiVALL, 0. J. “ On the Wings of Birds.” Ibis, 1880, pp. 889 4;i7. Trans- 
lated from the Swedish ori^oal in Kongl. Vetenskaps-Akad. Handlingar, 
1843, 


WALtACM, A. R. On the Arrangement of the Families constituting the order 
Passeres.’* Ibis. 1874, pp. 406-410. 
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eipecially in the Order of Passeres. The statements hitherto pub- 
lished are, however, not always in harmony with each other, and 
moreover are not free from mistakes. 

Considering that the results yielded by a renewed and more 
comprehensive examination of the points in question may possibly 
influence the systematic position of some genera or even subfamilies, 
I submit the following tables (pp. 6.58-664) for the acceptance of 
the Zoological Society of London. They contain the results of some 
investigations which I have recently made. Many of the specimens 
examined were fresh or had been preserved in spirits. Of many 
species several specimens have been examined, in order to exclude 
doubt, which occasionally arises, in the cases of moulting or imper- 
fect or very small birds. 

The remarks which I have to offer are scanty, not only because 
the whole matter is rather dry, but because I have abstained from 
testing the taxonomic value of the arrangement of the terminal 
primaries by correlating their features with other known characters. 
At any rate the following tables show such considerable variations 
of the terminal quills within the limits of avowedly closely allied 
genera and subfamilies, that we ought to refr.iin from generalizations. 
The same remark a[)plies to the presence or absence of the fifth cubital 
quill. Although tliis character was discovered by Gerhe in 1877, 
and has lately been rediscovered by Wray, it remains still unex- 
plained, young birds not throwing any light upon the question. The 
preseiKje of this fifth quill is indicated by a -f-, its absence by a — 
in the accompanying tables. The other columns contain tlie total 
number of primaries, and the way in w hich this number is composed 
of metacarpal and the various digital quills. 

The most important result is evidence of the gradual reduction in 
number of the functional quills. With the excej>tion of Struthio 
and the Spheniscidee, the number of primaries or rnetacarpo-digital 
quills varies between 12 and 10. Amongst the hi»-ds which possess 
12 primaries, the Podicipedidse, many Pelargi, and Rhea possess 7 
metacarpal and 5 digital quills, whilst Apteryx has 8 metacarpal and 
only 4 digital quills. In all other birds the reduction from 12 to 1 1 
is due to the reduction from 7 to 6 of the metacarpal quills. Ahdimia 
stands alone with 7 metacarpals, and only one quill carried by the 
second phalanx of the second digit. The 11th or termitial quill is 
never fully developed and hardly functional ; it is invariably much 
shortened, and is hidden between its uf)per and lower covert ; not 

CouKS, E. *‘On the Number of the Primaries in Oscinos.” Bull. Nuttall 
Ornith. Club, i. (187d), pp. 

Gekbe, Z. “Sur les plumes du vol et leur mue.” Bull. Soc. Zool. Frances ii. 
(1877). pp. 289- 290. 

Jtspkkiks, J. a. “On the Number of Primaries in Birds.** Bull. Nuttall 
Orrnth. Club, vi. (1881), pp. 6-11, 

Wray, R. S. “On some Points in the Morphology of the Wings of Birds.*' 
Proc, Zool. Soo. 1887, pp. 34^1-357. 

Fueubhingbk, M. Untersuchungon zur Morphologic und Systematik der Vogel. 

Amsterdam, 4«, 1888. 

Baiiu). Review of North- American Birds. 
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unfrequently it is shorter and weaker than its upper, often very 
stifiF covert. In some birds, e. g, in certain Fulicariae and in the 
Passeres, the 1 Ith quill is very liny indeed, or it is altogether absent. 
In this case, however, tlie upper covert is pre.^ent as an apparently 
supernumerary featlier, provided that the lOth quill is not likewise 
much reduced. The 10th primary shows every intermediate stage 
between the largest possible development, ns in Larm and i^jpselus, 
and a very degenerate condition, as in many of the so-called Oscines 
novempennatae. In the latter birds it was first properly recog- 
nized as a true primary by Baird, in his ‘ Review of American 
Birds.* In all cases the i eduction from 11 to 10 primaries is 
brought about by the reduction at the terminal end of the wing. 

The reduced terminal quill occa^ionally assumes the shajie and 
coloration of it> lower covert, and does not agree with the other 
primal ies nor with its upper co\ert, as one might be predispo^ed to 
think would be the case. In Neophron percnopterus^ for instance, the 
1 Itli quill is more than 4 centim. long and quite white like the lower 
wing-co\erts, not black like the upper coverts and the other prima- 
ries. The same is the case with Grus leucogeranus. The terminal 
or 1 1th quill of Oriolus is very small, and yellow like the lower wing- 
coverts. In Rupicola it is very tiny, reddish like the lower coverts, 
and hidden by a very stiff ujiper covert of 4 centim. in length. This 
is one of many cases m which the 1 1th upper covert is longer and 
much stronger than its primary quill, so that it even acts as a sub- 
stitute for the latter. 


Passeres. 

It is hardly necessary to mention that there are numerous transi- 
tional stages which connect the four groups A, B, C, I) into whicli 
Wallace has divided the Passeres, There can be no doubt about 
the fact that the reduction of the 9th and lOth primaries has taken 
place in the various families independently ; identical conditions of 
the terminal quills do not therefore necessarily indicate relationship. 
Some Alaudidae belong to Group D according to the state of their 
primaries ; Lanins minor differs strikingly from all the other Laniinac. 
The Vireonirue are probably now in an unsettled state, to judge from 
the variable relative size of their terminal quills. Heteralocha does 
not agree witli the Sturnidee. 

The gradual diminution of the 10th primary can well be studied 
in Group D. 

In some cases there might be some doubt whether the little terminal 
feather in question is in reality a primary, but this can easily be 
settled by the presence of the corresponding upper covert, Moreover 
there are many cases in which this primary is still longer than its 
covert. When the 10th or 11th quill is much shortened, the 
corresponding lower covert is absent in the Passeres. The Alaudidce 
prove that the 1 0th quill is capable of being shifted dorsalwards, so 
that it becomes enclosed between the outer vane of the 9 th primary 
and the 10th upper covert, instead of being situated freely visible 
below and in front of the 9th primary ; when seen from below, it is 
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hidden by» the outer yane of the 9th primary. This shifting explains 
the conditions which are the rule amongst the birds of Group D. 
The 11th primary undergoes a similar dislocation in a more marked 
degree. 


Grottp A.— With 10 long primaries. The 10th quill is, with few 
exceptions (e. g. Hylactes), very little shortened, and partakes 
of the formation of the tip of the wing. The 1 1th quill is 
frequently present, although small and hidden. When it is 
absent, at least its ujjper covert is present as a stiff and well- 
developed little feather. 

To this group belong all the Passeres non-oscines. 


Xlth quill. 


t 


I. PSEUDOBCINES 


Menura 1*5 cm. long. 

Atrichia Very small. 


II. Desmodactyu... 


Euryla*mus , 
Oalyptomona, 


+ 


( 

1 Wings rounded off; the lUhj 
I quill and its iij)por covert aro' 
I soft and broad. | 


III. OuGOMYonr ... 


Pitta 

Philepitta 

Xenious 

Pipra ' 

Rupicola (1) 

Tityra (*2) 

Metopia ^ 

Quorula 

Xipholena 

Cotinga 


-f 


IV. TfiACHEOPlIORJB 


Pyroderus ' 

Hadroatomus 

Lipaugua 

Ampelion ► 

Phibnlura 

PhoenicocorcuB (3)... 

Phytotoma ; 

Tyrannua 

Milvulus 

Pitangus 

Formicariidft} 

Furnariid» 

Pteroptochid® (4),.. ^ 
Dendrocolaptida} ... 
Couopopha^dm...... ^ 



(1) Ihpicola^ (J, The 10th pri- 
mary is somewhat shortened 
and suddenly narrowed near 
its end. 

(2) The Otli primary 
is much uarrow'ed, and con- 
siderably shorter than either 
the lOth or Htli, In T. brasi- 
Henstit it is only half the length 
of the neighbouring quills. 

Young mules and femulcs have 
their quills regularly developtHi. 


(3) Phanioocerats, c?. The 7th 
primary is suddenly narrowed 
at its distal portion, and con- 
siderably shorter tlian the 
neighbouring quills. 

(4) Hyhdeji differs from the 
Pteroptochidas in its rotinded- 
off wings ; the 30th primary 
is short, the 13th is absent, 
but its upper co\ert is still 
present. 
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Grmp B. — With 10 distinct, functional primaries. The 10th is 
always considerably shortened and, as a rule, hardly reaches to 
one third towards the tip of the wing, rarely halfway towards 
the tip, as in the Coryidse. 

A small llth quill is frequently present, but almost invariably 
hidden between its upper covert and the 10th primary. Where 
the 1 1th quill is absent, its covert is not always present. This 
indicates a further reduction of the quills in comparison with 
the wing of the non-oscinine Passeres. 

To this group belongs the majority of the so-called Oscines decern* 
pennaiffi, which correspond with Wallace’s series of Typical or 
Turdoid Passeres. 




XTth 

prim. 

Xth 

upper 

covert. 

j 

Size of tluj terminal j 

primary. | 

Corvidtfj 

FVegilus 



17 cm. long. 


Monedula 

1 



Cor\u« 



About 1’2 cm. long. 

i 

In Strepera 1‘2 cm. long, and 
somewbat sborter than its 
upper covert. ; 

In Cracfhis and GymnorMna 
very small and occult. 

Very tiny, shorter than its 
upper covert. 


Ovnmorbina 

Streperu 

• + 

4. 


Oractieus 


Oriolidie 

Manucodia 1 

Garrulus j 

Cyauocitla • 

Oriolus 

Sphecothores 

Minieta 

• 4 - 

4 * 

+ 

Dicruridit 




Prionopidic 

Collyriocincla 

Euryceros 

- 

- 

1 

1 

Oainpophagidsc 

Graucalus 

4. 

4. 


Turmdaj 

Sylvia , 

\ 




I’urdua 

_ 


! 


Saxicola 

1 


i 

Muitcifiapidffi 

Id alums 


4. 

! 

Timeliuiffi 

Hypsipetos 


1 

+ 

j 


Pyenonotus 

Pomatorhinus 

Malttcoeercus 

PhylloTuis 

■ + 

+ 

In P. layardi 1 cm., in other, 
8]>et*ie8 often short. 

In PomturhhmmU Malaco- 
cm us more than 1 cm. in 
length. 1 


Orataropus 

— 

-p 


Liothrix 



Upper llth covert extremely 
small. 


Accentor 




Sialia 




Troglodytes 

Ciuclus 
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Group C, — Transitional group from B to D, comprising the 8tur- 
‘ noiJ Passeres of Wallace. The numerous and considerable 
exceptions destroy the validity of this group. General charactei s 
are; — 10 distinct primaries; the 9th is long and helps to 
form the tip of the wing. The 10th primary is considerably 
sliortcMied. The 1 1th primary is lost com[)letely, but its upper 
covert is still present ; the latter is, as a rule, very small, < \cept 
ill IJeteralocha^ where it reaches a length of I'f) ccntim. 



! Pl<K5(}idit‘ 


Textor 

4.0 ! 

Jl^phautorni.s ..... . ., 

■ 2*:) 

(Jhera 

... . ; 2T 

Plooeus orjx 

1*2 


i 1 o 

inamar ..j r8 

Sfurtiida* ...| Sluriuis 1 r» 

i Ai’ndothercs trisli^ 

I Ornoula ‘ .*»0 

I I Wi Ion lilt ' 

i lleti'riiloclui IM).' 


Artainidas 

Alaudidtr 


Artamus 

Alauda orvensis 

calnudra 

Otocorys alpestris 

biloplm 

Certhilauda bifasciata 

Pyrrluilauda 

Mirafra 


2-25 

0-8 
1 1 
0 7 
07 
'i:\ 
1-7 
ao! 


Calundrella bracbydactyla ... 08 

! 


, The lOili primary in }h/phm}iomi» 
IS M tunes lon^'er tlian its upper 
' covert. Tr.KV^ of the lOlli pn* 

1 nmr} are pre&ent k'sKles a tlisl Kiel 

' 11th eu\(‘rt. 

( I*, mu'ni/ar, 11th jirimary twice the 
' length of Its covert. 


AVings much rounded ; lips formed 
by the 5 th and 0th quills. 


i ] Stiff aud not occult, smaller than 
' j its covert. 

I Occult, between its covert and the 
outer vane of the 9 th primary. 

I Quite visible, not hidden. 

' Witli broad and soft >anes. and com 
siderabiy longer than its covert,. 
Smaller than it.** covert; shifted 
j dorsall} and Indtleii by the outer 
i vane of the 0th jirinuiry. 
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Group D.— With only 9 functional primaries. The 9th quill always 
partakes of the formation of the tip of the wing, and is fre- 
quently the largest of all. The lOth quill is, as a rule, reduced 
to a tiny feather, which is hidden between the 1 0th covert and 
outer vane of the 9th quill. This hidden portion is always 
assumed by the 1 0th quill, even when it is still tolerably well 
developed, as in the Ilirundinidae and in the Icteridse, u e, 
in birds in which it is stated to be absent by most ornitholo- 
gists. The 11th upper covert is frequently present. 

To this group belong the so-called ^'Oscines novem-pennatse/’ 
corresponding with the Taiiagroid Passeres of Wallace, and 
with tile section Fringilliforrnes of the Cat. Birds Brit. Mus. 


Length of | 
10 th primary j 
in cm. 


DicaBidsB 

Hirundinidas ... 

Ampelidre 

Mniotiltidffi 


Motacillidai 


Dicieum j „ 

Pardalotua jjTery small 

Hirundo j 1-1 ’3 

Progne j 1*8 

Phainopepla nitons] .. 

Mniotilta 

BondroDca 

Parula 1 J. l-Q 


Seiurus 


Motacilla 
Authus .. 


Grallina... 

Iloniourus 


0-8-1 9 

2 - 4 - 0 ! 


Ocerebidffi 


Tanagridse 

IcteridflD... 


Fringillidse 


Ocoreba 

Diglo.ssa 

Drepanis 

Tanagra 

Pyranga 

Icterus 

CasBicus 

Quiscalus major 
Fringilla coelebs 
Ooceothraustes 
Panorus 


0 - 8 - 1-0 


0 - 8-10 


1-3 

39 

1*0 

1-0 

1-2 


Amjidis with 11th upper covert. 
Vhmmrpeph ; 10th pnrnar)- almost 
i the length of the 9lh ; lOth 
upper covert absent. 


IDth primary very fine and 
pointed, of about U»e wuiie 
length as its covert. Tipofvsiitg 
formed by the 0th primary. 

{ 10th primary quite fri'C and* 
I functional ; lips of w itig formed | 
I by 8th-0th ; 1 1 th upper covert 
I present. 


10th primary very fine and occult.| 
loth primary stiff and narrow, j 
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Part IL 

A few Remarks on the Phylogenetic Development of the Remiges. 

Mr. Wray has shown that the one or two rows of greater under 
wing-coverts, Sundevall’s tectrices aversro,” were originally situ- 
ated on the dorsal side of tlie wing, like the remiges themselves, and 
that the two hinder series of feathers gradually, during the growth of 
the embryo, are pushed into the ventral side of the wing. This is 
probably due to the greater development of the remiges proper, and 
to the formation of the fascia tendinea, which connects the basal 
portions of all the remiges with each other. 

Since this interesting discovery has been made, it is easier to un- 
derstand the relations between the remiges and greater under wing- 
coverts in the Ratitas and Spheniscidse, and moreover to arrive at a 
possible explanation of the phylogenesis of the remiges from a general 
point of view. 

Struthio possesses 20-23 cubital and 16 metacarpo- digital remiges. 
Of the primaries, 8 are carried by the metacarpal bones, one by the 
remnant of the third finger, 4 by the first, and 3 by the second 
phalanx of the second finger. There is only one series or row of 
greater under wing-coverts. 

Ithea has only 12 primaries, like certain Carinate birds. The total 
absence of greater under wing-coverts is probably due to their de- 
generation. 

Spheniscidre , — Fiirbringer draws attention to the fact that in the 
Spheniscidae there are more than 30 rows of little scale-like feathers 
on the dorsal and on the ventral aspect of the wing, i. a greater 
number of rows than there are present in any other bird, even all 
the median, lesser and marginal coverts included. The largest of 
these feathers are not, like in other birds, the most ulnar series, but 
the last but one series on the hand, and the second and third last 
dorsal rows of the forearm. Each of these rows contains 2,5-27 
feathers on the arm, and 3.5-36 on the hand. Fiirbringer rii^htly 
hints at two possible explanations of this exceptional condition. 
Either tliat the Spheniscidre have lost all their true primaries, which 
they possibly originally possessed, and that this row of 36 feathers 
does not represent primaries at all ; or perhaps that only every third 
feather represents a primary, although now degenerated, wdiilst the 
other 24 feathers are modified down-feathers. However, neither of 
these two assunifitions is supported by facts. Tiiat the number of 
feathers in one row amounts to 36, i, e, three times the number of 
primaries of certain other Carinate birds, is most probably an acci- 
dental coincidence ; otherwise one might assume that of every three 
feathers of the Penguins, one had become a primary and the other 
two had been transformed into tectrices aversee. 

I find that in a large specimen of Aptenodytes pennanti there 
are no tectrices aversae, all the feathers of the ventral aspect of the 
wing looking ventralwards with their convex surfaces. This circum- 
stance suggests the assumption that in the Penguins no rows of 
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feathers have been turned ventralwards around the posterior or ulnar 
margin of the wing, and that these birds have retained a primitive 
condition. If we mark the last dorsal posterior series of the Pen- 
guin^s potential primaries with A, then A will in Siruthio represent 
the only existing series of greater under coverts, whilst the primaries 
of Siruthio have to be marked B. This series B has overgrown the 
series A, as is already indicated by the fact that in the Penguins the 
last but one series, viz. B, contains somewhat larger feathers. Lastly, 
in the majority of Carinatse A and B represent the larger under 
coverts, and the series C, t. e. the third last of the Penguins, has been 
developed into the series of primaries, whilst series D forms the upper 
larger wing-coverts- 

Tbis would mean of course that the Penguins retain a condition 
which in other birds is referred to their embryonic life, whilst Siruthio 
represents an intermediate stage, provided, however, that in Siruthio 
no secondary reduction from several to one series of under wing-coverts 
has taken place. Such a reduction I assume in R/iea, and likewise in 
the Oscines, which possess only one row of larger under wing-coverts. 
However, Mr. Wray has shown that Siruthio shows various conditions 
which in the Carinat® are repeated during their embryonic growth 
only. 

Unfortunately, about the embryonic development of the Penguin’s 
wing we know nothing; we cannot explain either the enormous 
number of series of the wing-feathers nor the number of the feathers 
in each series ; we have to look upon them as the result of special 
modifications. There is no reason why the skin of the wing should 
not develop any number of feathers. Concerning the cubital quills, 
we know that their number increases with the length of the fore- 
arm, tlie additional increase in number taking place in the region of 
the elbow. 

Archreopteryx does not throw much light upon the question. It 
possessed 6-7 primaries, most of which were carried by the third me- 
tacarpal and by the third finger. The number of cubitals was 10. 

The first Keptile-like Birds probably possessed a rather uniform 
covering of feathers on their wings. The feathers of the under 
surface were soft, more downy, those of the upper surface stronger and 
smoother. The first feathers which grew out stronger and larger 
were those on the upper hinder margin of the forearm ; this resulted 
in a protection of the sides of the body, and in the possibility of 
these feathers being occasionally used as a parachute. Natural select 
tion preserved and improved these advantageous acquisitions, in a 
similar way as the scales on the liinder margin of the “fins” of 
Turtles are elongated and flattened out. Later on the elongation 
and strengthening of the posterior marginal feathers extended over 
the metacarpus and over the fingers, which at this stage were still 
free find not anchylosed with each other. If these ancestral birds 
possessed a cutaneous patagium, this was gradually restricted to the 
proximal region between arm and trunk, where no retniges are 
developed. Such a structure might have interfered with the folding- 
up of the wing. 
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The first finger had already inherited from the Reptiles a tendency 
towards shortening ; it remained therefore outside the series of the 
other fingers, and partook of the formation of the wing to a small 
extent only. The next two metacarpal bones and those of tlie second 
finger became elongated and thus ancliylosed, because of their contem- 
porary and one-sided use. The other bones of the middle hand and 
other fingers were reduced in size and number, since the newly gained 
and much strengthened axis necessitated their presence no longer ; 
moreover a fully developed third, fourth, and fifth finger would have 
much interfered with the foldiiig of the wing, which is effected by a 
strong abduction towards the ulnar side. Purely mechanical reasons 
caused the primaries to grow into quills stronger and larger than the 
secondaries. In the embryos of many birds the remiges of the fore- 
arm appear earlier and for some time grow more rapidly than those 
of the hand, until they are overtaken by the primaries ; thus they 
still repeat their phylogenetic development. 

Alter the reduction and partial anchylosis of the skeleton of the 
hand has once taken place it is impossible to redevelop the lost fingers 
and to free or separate the anchylosed metacarpals again. The wing 
of the Ratitac does in no way differ from that of the typical Carinatse. 
Fiirhringer concludes therefore rightly that the present Ratitee are 
the descendants of birds which once possessed the power of flight. 
Now their remiges are soft, or, as in Casuarius, have partly lost their 
vanes, but such soft quills could never have caused the anchylosis of 
the hand-skeleton. The relatively very considerable size of the 
whole anterior extiernity of Ostrich embryos is an additional support 
to this view. In a similar way the length of the humerus ot the 
Eocene Palceeudt/pUJS in a eighty reason against the separation of 
the Penguins from the other Cari’iatse. 
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LIST OP ADDITIONS TO THE SOCIETY'S MENAGEEIE 


DURING THE YEAR 


1888. 

Jan. 2. 1 Vulpine Phalanger (Phalanghta mlpina)^ Born in the 
Menagerie. 

1 Naked-footed OyvlGi {Athefienoctua). Presented by the Hev. 

Basil Wilberforce. 

9. 1 Water-Rail (JRallua aquatwus). Presented by Mr, G. J, 
Payne. 

11. 1 Egyptian Vulture {Neophron permoptei'm)» Received iu 

Exchange. 

12. 1 Mexican Deer (C'Jamcfwwe.ricflmw), I^resented by George 

Anderson, Esq. 

1 8. 2 (''ommon Peafowl (Par© eiHstaivs)^ 2 $ . Presented by Richard 
Hunter, Esq. 

14, 2 Black-headed Gulls {Larm ridibundus). Presented by Thomas 
A. Cotton, Esq. 

17. 2 Viscachas {Lagostomm trichodactglus). Bom in the Mt^- 

nngerie, 

2 Snow-Finches {MovdifriwixUa nkmlk). Presented by Lord 

Lilford, F.Z.S. 

2 Cockateels ( i ^alopmita novm-hoUandm). Presented by the 
Hon. Stormont Finch-Hatton. 

2 Pale-headed Parrakeets (IHatycercus pallidicep$). Presented 
by the Hon, Stormont Finch-Hatton. 

18. 4 Barbfuy Turtle-Doyes (Turtur rtsonus). Presented by John 

Biehl, Esq. 

1 Moorish Gecko {Tarentola maurttanica). Presented by J. C. 
Warburg, Esq. 

19. 2 Herring-trulls (Larm argentatm). Presented by Thomas A. 

Cotton, Esq. 

20. 1 African Busszard {But^o deMrtorum), Presented by Sydney 

H. Carr, Esq. 

22, 1 (Common Barn-Owl flammea\ Presented by Hugh 
Bromley, Esq. 

2t3. 1 Vulpine Phalanger {Phalangi^fa vulpma)j c?* Bom in the 
Menagerie. 

25. 3 Egyptian Cobras (Naia hqfe). Presented by Capt. W. G. 
Burrows. 
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Jiin. 26, S Cerastes Vipers ( Vipera cerastes). Presented by Capt. W, G, 
Burrows. 

2 Hissing Sand-Snakes {Jhammophis sihilans). Presented by 
C^t. W. G. Burrows. 

1 Clifford’s Snake {Zamenis cliffordi). Presented by Capt. W. 
(j. Burrows. 

1 Egyptian Eiyx {Eryx jaadus). Presented by Capt. W. G. 
Burrows. 

1 Bbxnt-nosed Snake {Dipsas ohtma). Presented by Capt. W. 
G. Burrows. 

21 Horrid Rattlesnakes (Crotafas horridas). Born in the Me- 
nagerie. 

26. 2 Poe iloney-eaters {Prost/ietnadera 7 iov<E'-zealandice), Presented 

by (>apt. Brabazon J. Barlow, s.s. ^Tanui.' 

27. 1 Braziliiin llangiaest {Icterm jainaicai). Presented by George 

I). Movee, Ksq^. 

2H. 1 WhiU*-headed Sea-b^de leiicocephalm/^r,). Pre- 

sented by George M. Johnston, Esq. From Newfound- 
land. 

29. 1 Pike (Esox Indus). l*rcsented by F. Godden, Esq., F.Z.S. 


Feb. 2. 1 Fulmar {Fulmarns glactalis), Preseiitt'd by II. M. Upcher, 
Esq., F.Z.S. From the coast of Norfolk. 

1 Jardine’s J’arrot {Fwocephalus ytdielmi). Iteceived in Ex- 
change. 

4. 1 Red- winged l^arrakeet {Aprosanictm erythropterm). Pre- 
sented by the Hon. Stormont Finch-Hat ton. 

8 Peaceful Doves {^Oeopelia tranquiUa). Presented by the Hon. 
Stormont Fiucli-llatton. 

(). 2 Cockati‘el.s ( CahpsUta nora^IwUandict). Deposited.^ 

1 Iduto Monkey {('erropithreus pinto), Ueceived in Exchange, 

I Antarctic Skua (^ytercorarius antaretirm). Received in Ex- 
change. 

7. 1 Indian Desert Fox J. Deposited. See P. 

Z. S. I Hn^, p. 140. From Bussorah. 
lO. 1 Common Boa {Boa constrictor). Presented by Leopold Field, 
Esep 

1 Royal Python {Pyt/um rcyius). Presented by J.eopold Field, 
Esq. 

1 Indian Python {^l)/thon molnrus), I’resented by Leopold 

Field. b::^q. , , , 

2 West-Airican Pythons {Python sehce). Presented by Leopold 

Field, TOsq. 

18. 1 Bonnet-Monkey {Macacus sinictis)^ ?. Presented by 11. 
Austin Clow, Esq., F.Z.S. . , u n 

2 Rhesus Monkeys (Macacos rhesus), 2 J. 1 resented by 11. 

Austin Clow, "Esq., F.Z..S, ^ j i u 

1 Alpine Marmot {Arctomys marmotta), $ . 1 resented by 11. 

Austin Clow’, Esq., F.7J.S. x j i 

1 Vulpine Phalanger {Phalanyista vtdptna), cS • Presented by 
II. Austin Clow, Esq., F.Z.S. 

14. 2 Common Gulls (Barus canm). Purchased. 

1 Black-headed Gull (Lart^ ridibwidfts), Piirclmsed 

15. 8 Esquimaux Dogs (Catus fanuliaris), 1 resented by W. 1. 

Touinay, Esq., r.E.S. . . j o 

4 Parrot lynches (JEn/thrura pstUacea). 1 urchased. See 

P.Z.S. 1888, p. 140. 
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Feb. 15. 4 Alpine Accentors (Accmtor alpinus). Presented by tbe Lord 
Lilford, F.Z.S. 

10, 3 Derbian Wallabies (Halmaturus det*bianm). Presented by 
Lieut. C. M. Hepworth| ll.N.R. 

4 Oereopsis Geese (Cereopm nova-zealandta). Bred in tbe Me- 

nagerie. 

17. 4 Ijion Marmosets (Midas rosalia). Purchased. 

1 Eyra (Felts epra)* Purchased. 

18. 1 Cardinal Grosbeak (Cardtnalia virginianm). Presented by 

Mr. Ayerst. 

21. 1 Common Wolf (Cams htptu)^ J. Received in Exchange. 

2 Suricates (Suricata tetradactyla). Born in the Menagerie. 

1 Red Kangaroo (Macropus rufus). Born in the Menagerie. 

3 Barred Doves (Geopelia striata). Presented by Mrs. G. A. 

Thomson. 

24. 1 Red Kangaroo (Macropiis rufus)y $ . Born in the Menagerie. 

25, 1 African Civet Cat (Viverra civetta). Presented by Capt. 

Webster, R.M.S. ‘ Iiawarden Castle.’ 

1 Cape Crowned Crane (Bakarica ckrysopelargw). Presented 
by Sir Donald Currie, M.P., K.C.M.G. 

1 Gold Pheasant ( 2Virtw»ifl/ca Deposited. 

27. 5 Prince of Wales’ Pheasants (Phasiamts principalis) y 2 , 3 5 . 

Presented by Major Peacock, R.E. See P. Z. S. 1888, 
p. 140. hVom Afghan Turkestan. 

1 Spotted Eagle-Owl (Bubo maculosm). Presented by the Rev. 
G. 11. R. Fisk, C.M.Z.8. 

5 Angulated Tortoistis (Chersina angulata). Presented by the 

Rev. G. 11, R. Fisk, C.M.Z.S. See P.Z.S. 1888, p. 251, 
pi. xiv. 

3 Tuberculated Tortoises (Homopus fevioraUs), Presented bv 
the Rev. G. II. R. Fisk, C.M.Z.S. 

1 Galeated Pentonvx (PenUmyx galeata). Presented by the 
Rev. G. H. R. Fisk, C.M.Z.S. 

1 Infernal Snake (Boodon mfemalu). Presented by the Rev. 
G. II. R. Fisk, C.M.Z.S.* 

1 Rufous Snake (Ahlabcs rufulm). IVesented bv the Rev. G, 
II. R, Fisk, C.M.Z.S. ‘ 

1 Rufescent Snake (Leptodira rufescens), l^resented by the 
Rev. G. II. R. Hsk, C.M.Z.S. ‘ 

1 Spotted Slow-worm (Aemtias melmgris). I^resented bv the 
Rev. G. H. R. Fisk, C.M.Z.S. 


5 Round-throated Frogs (JRana fuscigula). Presented by the 
Rev. G. 11. R. Fisk, C.M.Z,S. 



1 Natal Sternothere (Sternotkarus castafieus). Presented by 
Lieut..Col. J. II. Bowker, F.Z.S. 

28. 1 Yellow-footed Rock-Kangaroo (Petrogale xanthopus). Bom 
in the Memmerie. 

12 Black-headed Gulls (Latiis rtdibundus). Presented by J, Q. 
Baxter, Eso, 

1 Common Gull (Zarus canus). Presented by J. G. Baxter, 

Esq, 

Mar. 1. 1 Rhesus Monkey (Maeaeus r/iesus), Presented by Capt. 
R. F. Hibbert, 

2 Girl Buntings (Fmberixa drifts). Purchased. 
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Mar. 2. 1 Indian Civet (Viverricula malaccemis). Presented by Percy 
Montgomery, Esq. From Ichang, China. 

1 Hog Deer (Cenm pordnua). Bom in the Menagerie. 

3. 1 Common liaccoon (J}focyon lotm*). Presented by C. J. Urqu- 

hart, Esq. 

4. 1 Eland (Oreas canna), 5 • Born in the Menagerie. 

2 Laugbinff Kingfishers {Dacelo (jiyantea). Presented by Mrs. 

Maas Buckle^\ 

6. 1 Macaque Montey {Maeactta cyntmolgm\ J . Presented by 

Mrs. A. Ballard. 

0. 4 Cape Coliea (Culius capensis). Received in Exchange. 

1 Common Quail comtnunia)^ Presented by Capt, 

Christian. 

1 Brazilian Tortoise {Teaiudo talndata). Deposited. 

7. 1 Binturong {Arcttctis Hnturong). l^reseuted by J. P. llodger, 

Esq. From Selaugore, Malay Peninsula. 

10. 1 White-fronted Capuchin {Cehus albi/rom), J* Presented by 
Mrs. E. A. Lediard, 

13. 1 (iayal (lithos frontalis). Bom in the Menagerie. 

2 St<»ck-l)ove8 ( Cohtmba ccnus). Presented by Lieut.-Col. W, 

G. Dawkins, F.Z.S, 

20. 1 VV^hite-fronted Lemur {Lemur nlhifrona). Born in the Mena* 
gerie. 

23, 2 Banded Grass-Finches {PoephUa cincta). Purchased. 

2 Bicheno’rt Finches {Esirrlda bivhnovii). Purchased. 

24. I Shiiung Parraket't ( Purchased, 

2 Mandarin Ducks (zfcr yalerivHlafa), £ cJ . Purcliosed. 

28. 1 Common Swan o/or), (j' . Di'positod. 

20. 1 Gannet {iSula Inmana), Piestuited by Mxs. Kicliards. 

1 Greater Black-backed Gull {Larus marinm), l^resented by 
Mrs. liichnrds. 

31. 1 lluck-hopper Penguin {Eudyptes (hrysoamu^, Ileceived in 
Exchange. 

J Hawfinch {^Voccothramti'S vulgaris). Presented by Mr, Chas. 
Faulkner. 

Apr. 2. 1 Central-American Agouti {Vasyprocta isthmica). Pui’chused. 

1 Moorish Geclco (Tarhitolu mauntamca). Presented by J. L\ 

Warburg, l^sq. 

4. 1 Ortolan Bunting {Emberiza hortulana). Presented by W. 11. 

St. Quintin, Esq., F.Z.S. 

2 PoirePs Newts {Molge poireti)^ d Presented by G. A. 

Boulenger, Esq., F.Z.8. 

5. 2 Striped Ilva3na8 (Ilyama striata). l*resented by Capt, E. B. 

Pusey, ll.N, From .fVlgcria. 

0, 1 Greater Sulphur-crested Cockatoo {Cacafua galerita). De- 
posited. 

0, 2 Collared Fruit-Bats {Cynmycteris collaris). Born in the 
Menagerie. 

2 White-necked Crows (Corms acapulatm). IVesented by 
Capt. Henry F. Iloste, s.s. ‘ Trogan.’ 

2 Spotted Engle-Owds {Bubo maculosa). Presented by Capt. 
Henry F. Hoste, s.s. * Trogau." 

10. 1 Asp Viper ( Vii^a aspis)* Deposited. 

1 Muscovy Duck (CmrifM moschata)^ ri'. Presented by W. 
Shuler, fisq, 

11, 1 Greater Vasa Parrot {Coracopns rasa). Deposited. 

4.5* 
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Apr. 12. 1 Blue-eved Cockatoo (Cacatua ophthalmica), ^ Deposited. 

1 Goffin^s Cockatoo {Cacatua goffini). Deposited. 

4 Half-collared Doves {Turtw smiitorquatm). Presented by 
Mrs. Wisely. 

1 Slow-womi (Angnis fragiUa), Presented by Mr. F. W, Pilk- 
ington. 

1 Nicobar Pigeon {Calcenm nicoharica)» Received in Exchan^. 

13. 1 Arabian il^oon (Cymcephalmhamadryas\2* Presented by 

D. Wilaon-Barker, Esq., R.N.R., F.Z.S. 

2 Indian Swine (iSa/t cnHatm)y 2 S • Deposited. 

14. 4 European Pond-Torttjises {Emys europfsa). Purchased. 

18. 1 Striped Hyrnna ^Iy<tna strutia). Presented by Herbeit E. 
White, Esq. From M(»rocco. 

D). 1 Collared Fruit-Bat Bom in the Mena- 

gerie. 

2 Sclater’s Penguins {Eudyptes sclateri). Presented bv Cant. 
Sutdift*, R.M.S.S. ‘ Aorangi.^ From the Auckland Islands. 
See P. Z. S. 1888, p. 2«5, and P. Z. S. 1880, March 0. 

20. 1 Common Marmoset (llapale jacchm). Presented by Mrs. 

Leighton. 

1 Chinchilla (Chinchilla lanigera). Bom in the Menagerie. 

1 Barbary Wild Sheep (Om tragelaphns)^ cf* Born in the 
Menagerie. 

1 Indian Wolf (Cants pallipes)f . Presented bv Col. Alex. A. 

A. Kinloch, C.M.Z.S. 

2 Indian Desert Foxes (Coftis hnicapns). Presented by Col. Alex. 

A. A. Kinloch, O.M.Z.S. See P. Z. S. 1888, p. 266. 

1 Spotted Hawk-Eagle (Spizaetm nipalmsts). Presented by 
Col. Alex. A. A. Kinloch, (^M.Z.S. See P. Z. 8. 1888, p. 266. 

21. 1 Gannet (Stda Imssana)* Presented by Miss Serrell. 

3 Common Swans (Ci/gnm olor). Purchased. 

23. 1 Bonnet-Monkey {macacm sinicus), J. Presented by Lionel 

lI.Hanbury, Esq.,F.Z.S. 

1 Scarlet Ibis (Eudocimm mher). Presented by Chas. Booth, 
Esq. 

1 Roseate Spoonbill (Flatalea afaja), IVesented by Chas. Booth, 
Esq. 

24, 1 Macaque Monkey (Macacus cynomolffus), cf . Presented by 

Mrs. G. E. Buchanan. 

26. 1 Hoffmann’s Sloth (Cholopm hoffmannx). Received in Ex- 

change. 

3 Lined Finches (8permophilaline.oki)y 1 cf , 2 J . Purchased. 

27. 2 Chinchillas (Chinchilla lanigera). Bom in the Menagerie. 

28. 1 Common Kestrel (Tinnurundus alaudarim). Presented bylL 

W^eetman, Esq., F.Z.S. 

20. 2 Persian Gazelles (GazeUa BubgtUiurosa), d $. Bom in the 
Men^erie. 

30. 2 Black lemurs (Lemur macaco)* Bom in the Menagerie. 

1 Asp Viper ( Vi^a mpis). Presented by Messrs. Paul & Co. 

May 1. 1 Spotted Cavy ( Ccchgmys paca)* Bora in the Menagerie, 

2 Japanese Deer (C&rvm gtka), 2(S» Purchased. 

2 Burrowing Owls (Smotyto cunimlana)* Presented by J, 
Clarke Hawkshaw, Esq. 

2 BuiTOwing Owls (Speotyto cuniadaria)* Deposited. 

2. 1 Common Viper (Fij^sra berm). Presented by F. M. Oldham, 
Esq. 
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May 8. 1 Macaque Monkey {Macacua cynomolgm)^ ^ , Deposited. 

2 Long-eared Bats (IHacotm auritm). Presented by F, A. 
Allchin, Esq. 

1 Blue-and- Yellow Macaw (Ara araraunn). Presented bv 
Mrs. Yarrow. 

4. 2 Crested Ducks (Anns mstafd). Presented by F. E. Cobb, 
Esq., C.M.Z.S. From the Falkland Islands. 

1 Vulpine Phalonger (Pkalangista vulphui), (S . Deposited. 

6. 1 Common Hoe (Capreolus capreea)^ $1. Presented by F. 

Harston Eagles, Esq. From I'ort Lazaref, S.hl coast of 
Corea. 

7. 1 Blue-and- Yellow Macaw (ylm araraunn). Presented by 

Mrs. Warrand. 

8. 2 Long-fronted Cerbilles (Gerhillus longifrons). Born in the 

Menagerie. 

1 IJog Deer (Vermis }H>rcinus)^ cf . Born in the Menagerie. 
iK 1 I'uma (Felis concolor). Born in the Menagerie. 

2 Block-backed (Jeese (Sareidiornis melanonota)^ cf?* Pur- 

chased. 

12. J Sam bur Deer (Cervus aristotelis)^ cf . Bom in the Menagerie. 

2 White Ibises (Eudovimus albus). Purchased. 

14. 2 Peregiine Falcons (Faluo peregrinns). Presented by J. 
Davison, Es<j., C.S. 

1 Three-1 oed Chalcis (Chalcides tridaciylus). Presented by J. 
C, W^arburg, Esq. 

10. 7 Suricates {t^uricafa tetradactyla). Bom in the Menagerie. 

1 (ireat Kangaroo (Macropm gigatdeus)^ (S • Born in the 
Menagerie. 

1 Indian Python (Ihjthon molurus). Received in Exchange. 

17. 1 American Bison { Hmm americanm). Born in the Menagerie. 

I Elliot’s Pheasant { Phasianus . Purchased. 

18. 8 Crowned Cranes (Bateurka chrysopelaryus). Deposited. 
U>. I (launet (Sula hassana). Presented by Mr. Slcmdy. 

21. 2 Caracals (Felis caracal Deposited. 

22. 1 Brazilian Trec^Porcnpine Presented 

by C. J. Bateimm, Esq. 

1 Barbary Wild Sheep (Ovis tragelaphus), 9. Presented by 
E. II. Foi^w'ood, Esq. 

1 Black-backed Piping Oow (Gymiua'hina tilncen). Deposited. 
1 Laughing Kingfisher (J)acelo oigantea). Deposited. 

1 (Irt^ater Sulphur-crested Cockatoo (Cacatua gakriia). De- 
posited. 

28. 1 Kht'sus Monkey (^JJ^facacm rhesas)^ $. Presented by Mr. 
Ceorge Soiuerfora. 

I Red IvangartK) ( Macropm ruf as) , (S . Bom in the Menagerie. 
1 Greater Black-backed Gull (Larus tiiarhius), Prestmted 
by Prof. K. Ray Lankester, F.R.S., F.Z.S. 

(i Common Pintail (I)ajilu acutu)^ 3 cf , 3 $. Purchased. 

8 Common Teal ( Quinpicdula <n'ecca)y 4 <1 , 4 2 . Purchased. 

8 Garganey Tt‘al ( Querguedula ctV'cm), 4 cf , 4 J . Purchased. 

1 Shoveller (SpaMa dypeata\ 2 . Purchased. 

10 Wigeon (Mareca })enelope)y 4 c?> 0 2 • Purchased, 

24, 1 Chimpanzee (AnUirmiopithectta troglodytes )y 2* Presented by 
T. J. Alldridge, Esq., F.Z.S. 

1 Marabou Stork (LeptoptUus crumenifm^). Jhresented by T. 
J, Alldridge, I^., F.Z.S. 

1 Cape Dove ((Ena capmms). Presented by R. II. Mitford,Esq. 
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May 24. 1 Tambourine Pigeon (TympatiMria Wco/c»‘)* Presented by R. 
H. Mitford, Esq. 

26, 1 Barbary Ape {Macacm inutts)^ 5 . Presented by Miss Water- 
man. 

8 Red-crowned Pigeons {Eryfhrconas pulchm'ima)* Deposited. 

1 l^raslin Parrot {Coracopm baMyi). Deposited. 

2 Slender Kestrels {Tinnunctdua yracilia) Deposited. 

26. 1 White-handed Gibbon {IlyUtbaki iar). Deposited. 

27. 2 Glass-Snakes (I^etidopus pallaiti). Deposited, 

7 Bream (Ahranm hramd). Prasented by Mr, H. Goodwin. 

28. 1 Nose-crosted Iguana (lyuftna rhintdonha). Presented by Dr. 

T. Dennehy. From St. Lucia, W. I. 

1 Pudu Deer (Pudua humtlis)^ $ . Presented by G. E. Pugh 

Cook, Esq. 

2 North- Afncaii Jackals (Cants antbtts), Boi*n in the Mena-- 

gerie. 

20. 2 Tigers (Ph/is tigris). Deposited, 

2 Australian Waxbills (JSsfrelda temporalis), IVesented by 
David S. Hodge, Esq. 

7 Spotted-sided Finches (Amadina luthami), loosen ted by 

David S. Hodge, Esq. 

2 Puff Adders ( vip(‘t'a arieians). Deposited. 

30, 2 Dwarf Squirrels (Sciiirus pusillus). Presented by B. Forresh^r 
Daly, Esq, 

2 Japanese Doer (Corms 2(5'. Bom in the Menngerie. 

1 Tent Tortoise (Tvstttdo tentoria). Presented by the Uov. G. 

II. li. ilisk, C.M.Z.S. From Cradock, Cape (Colony. 

1 Fisk’s Tortoise ( Tedudo Jishi), Presented uy the Ilev. G. H, 
11. Fisk, O.M.Z.S. From Cradock, C’ape Colony. 

1 Dwarf Ohamoleon ((Jhamceleon pumilus). IVesented bv the 
Rev. G. H. K. Fisk, C.M.Z.8. 

1 Purplish Gecko (Fhyllodactylus porpTufretts). Ibresonted by 
the Rev. G. H. R. Pisk, C.M.Z.S. ^ 

1 Honrv Snake (Cofi'onella cana). Presented by the Rev. G. II. 
R. Pisk, O.M.Z.S. 

3 Nari'ow-headod Toads (Bufo ammticeps). Presented by the 

Rev. G. H. K. Fisk, C.M.Z.S. 

6 Gray’s Frogs (Rana grayi). Presented by the Rev. G. II. R. 
Fisk, C.M.Z.S. 

1 Blue-and- Yellow Macaw (Ara ararauna). Presented by 
Mrs. Alfred Palmer. 

1 Long-billed Butcher Crow (Rarita desU'wtor), Received in 

Exchange. 

June 2. 1 Pallas’s Sand-Grouse parar/b.ru«), $ . From West 

Foulden, Berwick-on-lSveed. Presented by H. Ilowat Crane, 
Esq. 

4. 1 .Japanese Deer (Cervas mka)j $ , Bom in the Menagerie. 

2 Wandering Tree-Pies (DmdrootUa vagabunda). Received in 

Exchan^^. 

6. 1 Chilian Skunk ( Ckmepatus mapurito), 2 • Purchased. 

6 Peafowls (Pavo cridatm), 2 <J,8 $. Presented by Her 
Majesty The Queen. 

I West^ Australian Great Kangaroo (Macraptut ooydr(mm\ <5*. 
Received in Exchange. 

1 Pagoda Owl metm). Presented by 0. B, Ricketts, 

Esq. 
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June 5, 1 Ilergfield’s Scops Owl (Scope lempijl). Presented by C. 13. 
Kicketts, Esq. 

1 White-throated Monitt>r ( Varanue albofjularia). Purchased. 

7. 3 Grey-broasted Parrakeets (JSolhorhynchm monachus). Pre- 
sented W Mrs. Macnab. 

0. 1 Burrhel W ild Sheep ( Ovie hw'rhel)^ 5 , Horn in the Mena- 
gerie. 

1 Black-necked Swan {Cygnue nigricollie), 2 . Purchased. 

1 Lesser Black-backed Gull (JLay^uHfuscm). Presented by D, 
Wilson-Barker, Esq. 

12. 2 Pipr-tailed Monkeys (Macacm neincdrinua)^ ^ Presented 

by Mr. C. W. Ellacott. 

13. 2 Spotted Cavics (Ccelogenye jxica), S J. Presented by Mr. W. 

11. Stather. 

14. 1 Bonnet-Monkey (Macacus emictie)^ J* Presented by Mr. J. 

Wiltshire. 

16. 1 Wapiti Deer {Vervus canadensis), . Born in the Menagrerie. 
1 Pigf-tailed Monkey (3facacm nctnesfrinus). Presented by 
Mrs. Gleigf. 

1 Mange’s Dasyure (^l)asynrtts maugcci). Presented by II. R. 

Brane, Esq. 

2 Pallns's Sana-G rouse cf J. Presented 

by Lieut.-Col. Irby and Capt. Savile Reid, F.Z.S. (See 
Z. S. 1888, p. 413.) From the Island of Tiree, Argyllshire, 

18. 1 Larger Hill-M^nnh Presented by Mrs. 

M. vt»n Kornatzki. 

2 Naked-footed Owlets (Athme mHitua), Presented by Miss 
l*ierce. 

19. 1 Duyker-bolt (CV/>/u//(>;>4iw mm/rrw), 2 . Deposited. 

1 Bennett’s Kangaroo (llahnatunts bvnnetti), y . Born in the 
Menagerie. 

1 Swaiusoii’s Lorikeet {TrichoglomisnovceAioUandkc). Presented 
by jVlr. K, A. Hankey. 

21. 1 Macaque Monkey (Macaens cynomolgns), Pi’esented by A. B. 

Parker, Esq. 

5 Bollo’s Pigeons (Cohiynha boUii). Deposited by E. G, Meade 
Waldo, Esq. From Teneriffe. 

1 Barbary Partridge (Caccahie petrosa). Deposited. From 
Teneriffe, 

1 R(Hi-legged Partridge (Caccabis rufa). Deposited. From 
Grand Canary, 

22. 2 Long-fronted Gerbilles (^Gerbilhis kmgifro?is). Born in the 

Menagerie. 

1 Four-lined Snake (Colulter qiiadrilineatus, var. leopardinm), 

Pui-chased. 

23. 1 Yellow-legged Tierring-Gull {Lartie cachinmm). Bred in tne 

Menagerie. 

2 Loggerhead Ducks { Taebyeres cinereiis). Presented by Mr. 

Archibald McC^all. From the Falkland Islands. 

25, 1 Gaiiiiard’s Rat-Kangaroo {Hypsiprymmts gaiynardi), ^ . De- 
pogitt*d, 

2 Triangular-spotted Pigeons (Cohimba guinea)* Bred in the 
Menagerie, 

28. 1 Smooth Snake (Qn^onella teens). Presented by Walter 0. 

Blakeri Esq. 

29. 1 Dark<|rr^]i Snake (J^mems atrovirens). Purchased. 

1 /lisculapian Snake {Coluber eesculapii). Purchased. 
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JuneSO* 2 ToBrntaiiaD Wolves (TAylaeinus cynoeepkaltts)f(J Deposited. 
4 33eiiiiett’s Wallabies {fialmaturm hennetti). Deposited. 

9 Silky Bower-birds {Hilonorhytwhus violacef^). Deposited. 

10 Laughing Kinj^shers (Dacelo gigavded). Deposited. 

10 Blue-cheeked rarrakeets (Hatycei^cm cyanogmm). Deposited. 
2 Cereopsis Geese (CereoimB novtB^hoUandioi), Deposited. 

6 Maned Geese (Jiernidajvihata). Beceived in Exchange. 

2 Lace Monitors ( Varanus mriuH). lleceived in Exchange. 

2 Gould’s Monitors ( Varanus gotddi\ Received in Exchange. 

1 Black-nnd-Yellow Cyclodus {Cyctodus nigroltUeus)* Received 

in Exchange. 

2 Black-backed Piping Crows {Gytnmrhina tihicen). Deposited. 

July 2. 1 White -thighed Oolobus (Cohltis velkrosm), c?. Presented by 
11. II. Johnston, Esq., F.Z.S, 

1 Campbell’s Monk(‘y {Cei*cimthe(*ns camphelli)y Presented 
bv II. 11. Johnston, Esq., F.Z.8. 

1 Wnite-collared Mangabey ( Cercocehm collarts). Presented by 
II. II. Johnston, Esq., F.Z.S. 

1 Bosman’s Potto {Perodicticus potto). Presented by II. H. 
Johnston, Esq., F.Z.S. 

1 Marabou Stork {Leptoptilus ctumeniferus), PresenUjd by II. 
Johnston, Esq., F.Z.S. 

1 Black Sternotliere (Sternoihoirm niger), Pivsented by H. II. 
Johnston, Esq., F.Z.S. 

1 Patas Monkey J. Deposited. 

2 West- African Love-birds (Atfapornis imltnria), l)t*posited. 

2 Modest Grass-Finches (Amadlna modesta), <S $• Purchased. 

J Spotted Tinauiou (Nothura maculosa). Bred in the Mcmagene. 
2 Oambayan Turtle-Doves {Turtur senegalmsis). Bred in the 

Menagerie. 

8. Chiloe Wigeon {Mareca chiloenJKis), Bred in the Mentigerie. 

11 Slender Ducjks {Anas gihherifrons). Bred in the Menagerie. 

2 Australian Wild Ducks {Anas superciliosa), Bnal in the Me- 

nagerie. 

3 Summer Ducks (^.r sponsa). Bred in Die Menagerie. 

3 Mandarin Ducks {JEx gakriculata). Bred in the Menagerie. 

1] Chilian Pintails {Dafila iqAnkauda). Bred in the Menagerie. 

1 Cormorant {Vhalncroi^orax carho), Dejiosited. 

4. 3 Scarlet Ibi^^es (P^udocivius ruber). Deposited. 

1 h>ed Lizard {Lacerta ocellata). Presented by J. Hopson, Esq. 

1 llygian Snake {FJaps hygice). Presented by — Brown, Esq., 
M .l.C.E. 

6, 2 Black-bellied Sand-Grouse {Pterovles arenarius). From Ma- 
rocoo. Presented by Sir W. Kirby Green, K.C.M.G. 

1 Chipping Squirrel {Tamim striatus), Puirhased. 

G. 1 Moor-Monkey {Semnopithecus maurtm), <J . Received in Ex- 
change. 

5 Lesser Pin-tailed Sand-Grouse {Pt erodes exustus)^ 2 cf , 3 $ . 
Purchased. 

2 Common Chameleons {Chamtdeon vulgaris). Deposited. 

9 1 Grand Ecloctos {EcUctus roratus). Presented by Lieut.-Col. 
11. Wolfe. 

] Red-sided Eclectus (Eoleclus pectoralis). Presented by Lieut.- 
Col. R. Wolfe. 

2 Ilog-nosed Snakes (Heisrodm platm*hims): Presented by H. 
E: T. Glover, Esq. 
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July 9. 1 Summer Snake (Cyclofphis eeetivm). Presented by H. E. T. 
Glover, Esq. 

2 Carolina Anolises (Anolis carolinensu^. Presented by H. E, 
T. Glover, Esq, 

2 European Tree-Frogs {Hyla arhorea). Presented b}’^ Lionel 
A. William, Esq. 

10. 1 Brown Capuchin {^Cebtts f (it, uellxu$ ?). Presented by Roger M. 

Dodin^n, Esq. 

1 Tuberculated Iguana (Iguana tuhercuhta). Presented by the 

West-Indian Nat. Hist. Expl()ration Committee. From 
Dominca, W. I. 

2 Common Boas (Boa constrictor, var. /tivimloffua). Presented 

bv the West-lndian Nat. Hist. Exploration Committee. 
P'^rom Dominica, W. I. 

1 Black-aud- White Snake (Drmnkm Icucometas). Presented 

W the West-Indian Nat. Hist. Exjiloratioii Committee. 
From Dominica, W. I. 

11. 1 Varied Capuchin (Cebus versicolor). Presented by H. B. 

Whitmarsh, ICsq. 

2 Ruffed Lemurs (Lemur ranus), c? $ * Deposited. 

0 Red-and-Bliie Macaws (Ara macao). Deposited. 

1 llyacinthine Mniniw (Ara hyacinthina). Deposited. 

4 Sj>otted Tinaiiious (Nothura nKwidosa), Deposited. 

12. 1 Macaque Monkey (Maeacus cynomolgm), A , Presented by 

Miss (Chester. 

1 Mona Monkey (Cercopithecus mona), $. Pre.Hentt*d by Miss 

Edith F'rank. 

2 Mule Deer ( Cariacm macrofU), (J 9 . Bom in the Menagerie. 
I ( »rot‘n Turtle (Chelone viridis). Presented by Baron Henrv 

de Worms, M.P., F.Z.S. 

14. 2 Corn-Crakes(CVcvC;i/*n<cwA7s), Presented by Mr. R. B. Spalding. 
1(J. 1 (Iret'n Monkey (Cercopiihectis caUiirichus), 5* Presented by 
Mrs. Holden. 

1 Grey Parrot (I^iffaais erithacus, white var.). Deposited. 

17. 2 Californian (Quails ( Callipepla calif ornica), 2 c? . Presented by 
Mrs. Fanny Lloyd. 

2 .. lOsculapian Snakes ( Colubcf' cesetdapU), Presented by P. L. 

Sclater, Esq., F.R.S. From Germany. 

20. 1 Rhesus Monkey (Macaitts rhesus), S . Presented by Herbert 

C. Oates, P'.sq. 

1 Tabuan Parrakeet (Pyrrhdojms tahuensis). Deposited. 

7 Slender-fingered Frogs (I^ptodactylm penfadaefylus). Pre- 
sented by Dr. II. A. A. Nicholls. From Dominica. 

21. 2 American Black Bears ( Ursus americaxws), cf $ • Deposited. 

22. 1 Ijesser Kestrel (Tinnunvulus cAfurkris), Presented by II. 

Hanauer, P^sq., FJZ.S. 

28. 2 Mule Deer (Cariacus macrotis), ^ J. Born in the Menagerie. 
I Black-marked Snake (Pituophis verteh^alis). Presented by 
Mr. Jeremiah Garnett. 

() Martinican Tw'e-Frogs (Hyhdes martinicensis). Presented 
by Capt. Woolward, R.M.8. ‘ Don.^ 

I Derbian Screamer (Chauna derhiana). Purchased. 

24. 1 Green Turtle (Chelone viridis). Presented by Baron Henry 
de Worms. 

1 Hawk’a-billed Turtle (Chelone imhricata). Presented by W. 

T. Manger, Esq. 

2 Rose-coloured Pa8ti>rs (Pador romis). Received in Exchange. 
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July 24. 4 Beautiful Grass-Finches (Poephila mirabiliti). Purchased. 

4 Gouldian Grass-Finches (Pobphiia gouldm). Purchased. 

1 Canadian Beaver ( Caster cana^m). Bom in the Menagerie. 
1 Thar (Capra jemliaca). ^ liorn in the Menagerie. 

1 Brazilian Cariama (Cm*iama cri9t€ita\ Bred in the Gardens. 
25. 1 Crested Grebe (Podiceps ci'istatus)* Ih^ented by W. NichoUs, 

Esq. 

2 Collared Fruit-Bats (Cynonycteris coUaris). Bom in the Me- 

nagerie. 

2fi, 1 Prince Albert’s Ouraasow (Crax alherti)^ $ Purchased. 

1 Virginian Fox (Canut vitgiHianiis)^ $ . Received in Exchange. 
27. 1 Brazilian Cariama (Cariama ci'istata). Presented by PVedk. 
Rose, Esq,, jun. 

1 Common Viper (Viper a herus). Presented by F. C. Smith, 
Esq. 

1 Feline Douroucouli (Nyctipithecus vociferans)^ $. Presented 
by Master Lester Ralph. 

20. 1 Indian Kite {MUvue govinda). Presented by Mrs. Dean. 

.*10. 1 Purple-faced Monk^ Pre- 

sented by Martin J. Cole, Esq. 

1 Chipping Squirrel (Tamais etnatm). Presented by Mrs. Ma- 
tveieff. 

1 Tayra ( Galictis harhara), ^ . Presented by Mrs. J. II. I’ollard. 
1 Common Boa (Boa comtrictor'). Deposited. 

1 iEsculapian Snake (Coluhei* mculajni). Deposited. 

3 Black-eared Marmosets (HapaU penicillafa). Presented by 

Mr. J. A. Deintje. 

Aug. 1. 1 Smooth Snake (Cornnella kevis). Presented by E. G. Moado- 
Waldo, Esq. 

2, 1 Common Squirrel (Sciurus inilgaf'is)* Presented by R. Grant 

Watson, Esq. 

1 Common Kestrel (Tinnunetdus alaudarim). Presented by W. 
A. W. Jones, Esq. 

3. 1 Rhesus Monkey (MacacaB rhesus), S • Presented by Regi- 

nald S. Knott, I^q. 

1 Rhesus Monkey (Macacus rhesus), S • Deposited. 

1 Lesser Sulphur-ci*ested Cockatoo (Cacatua sulphurea). Pre- 
sented by J. Wolfe Barry, Esq. 

1 White-backed Piping Crow (iiymnorhina leuconoUi), Pre- 
sented by Miss Alice Rutherford, 

1 Herring-Cull (Lai'us argent atvs). Presented by Mrs. Ilnth- 
waite. 

1 Laughing Gull (Larus atridlla). Presented by Dr. A. Boon, 
F.K.C.S., C.M.Z.S. From St. Kitts, W.I. 

1 Green Bittern (Butorides virescens). Pre.sented by Dr. A. 
Boon, F.R.C.S., C.M.Z.S. From St. Kitts, W.I. 

7. 1 Ocelot (Felts pardalis). Deposited. 

1 Orange-winged Amazon ( dhrysotis ama/xmioaX Presented 

bv the Hon. N.L. Melville. 

2 Fulmars (Fidmarus glacialis), l^sented by W. C. Gilles, Esq. 

From St. Kilda. 

2 European Tree-Frogs (Hyla arhorea). Deposited. 

8. 1 Capuchin ( Cebus, sp. inc.), (J . Presented by Mr. Haddon. 

2 Common Genets (Genetta vulgaris). Presented by Philip 
Lemberff, Esq. 

1 Barrabana’s Parrakeet (I^fytelis barrahmdi). l^urchased. 
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Aug. 8. 1 Ring-uecked Parrakeet (PakBot'nia torquatm). Deposited. 

1 (irey-breasted Parrakeet Deposited. 

1 Mountain Ka-ka (^Nestor notabilu). Received in Exchange. 

0. 1 Macaque Monkey {Macams cynoimlyus)^ cJ. Deposited. 

8 Palm-Squirrels (^urm palmarum), Presentea by Surg.- 
Major W. G. King. 

10. 8 Gold Pheasants (Thamnalea picta). Bred in the Menagerie. 

1 Common Chameleon {Chamcdtm vulgaris). Presented by 
Mr. Underwood. 

11. 2 White-fronted Amazons {Chrysotis leuvocephakt). Deposited. 
1 Common Rhea {Ehm amerkana). Deposited. 

12. 2 Canadian Beavers {Castor canaderms). Bred in the Mena- 

geiie. 

14. 1 BOnnet-Monkey {Macaem simcus)^ J. Presented by Wm. 
Norman, Esq. 

1 Tiger (Felia (iyris\ ^ . Presented by Sir K C. Buck, C.M.Z.S. 
(i Guinea Pigs (Cavia porcellus, var.). Presented by R. F. 
Bennett, Esq. 

16. 1 LesscT White-nosed Monkey {Cvrcopithecm t^ifaurista)^ cf . 

Presented by W. Brandford Griliitli, Ksq. 

1 Black-backed Piping Crow (Gytnnorhina tibieen). Presented 
by Charles Cliiton, Esq., F.Z.H. 

1 Common Magpie {l^a mstica). Presented by Charles Clifton, 

Esq,, F.Z.S. 

2 Himalayan Monauls {Lophophorus impeyanu8)y 2 ^ , Pie- 

8entt‘d by Charleys Clifton, Esq., F.Z.S, 

2 Gold Pheasants ( Thaitmalea picta)^^ 2 . Pn^sented by Charles 
Clifton, Esq., F.Z.S. 

2 Silver Pheasants (Fvplocamus m/cthemenoi). Presented by 
Cliarle.s Clifton, Esq., F.Z.S. 

1 .1 avail peafowl {Pavospicifer), ^ . Presented by (^has. Clifton, 

Esq,, F.Z.S. 

2 (Wimon I*eafowl {Paro erkfaftts), cf ? • Presentt'd by 
(’has. (Clifton, Esq., F.Z.S. 

1 Rose-crested Cockatoo ( Cncatua molticamis). IVesentc^d by 

Clia'<. Clifton, Esq., F.Z.S. 

2 Leadbeater’s C’oekatoos {Cacatm leadheateri). Presented by 

Oiias. Clifton, Esq., F.Z.S. 

1 Ilvacinihine Macaw {Ara hyacinthina). Presented by Chas. 
Clifton, Esq,, F.Z.S. 

J Bliu‘-and- Yellow Macaw {Ara ararauna), lYesented by Chas. 
('’Jifton, Esq., F.Z.S. 

1 Great Eogle-Gwl {Puho maximwt). Presented by Chas. 
(Uifum, Ks(i., F.Z.S. 

4 Common Hiu-ons {Ardea cimrea). Presented by Chas. Clifton, 
Esq., F.Z.S. 

2 Mandarin Ducks {ACr galericula(>a). Presented by Chas. 
Clifton, Esq., F.Z.S. 

2 Rose liill-Parrakeuts (Piatycercus eximws). Purchased. 

It). 1 Bengale>o Cat (Fe/ts betiyaknm). Presented by W, L, 
Sclater, F^sq., F.Z.S. 

1 (yoiumon Kingfisher (Aicedo ispida). Presented by E. Hart, 
Esq., F.Z.S. 

17. 1 Bare-eyed Cockatoo {Caeaiua yymmyns). Presented by Mrs. 

Fishlock. 

1 New-Zeaiand Pamikeet (Qyanorhamphw not^ar-sealandicp), 
lYirchased. 
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Aug. 17. 2 American Box«Tortoises (Terrapene carinata). Presented bj 
Prof. O. 0. Mamh. 

2 Alli^tOT Terrapins {Chelydra serpentina). Presented by Prof. 

1 Speckled Terrapin {Clemmys guttata). Presented by Prof. 0. 
U. Marsh, 

4 Sculptured Terrapins ( Clemmys imcuhta). Presented by Prof. 

O. a Marsh. 

18. 2 Chinchillas ( CAincAilla /amgef*a). Bom in the Menagerie. 

1 Imperial Eagle (Aguila impe}*%alis). Presented by Mrs. Ernest 
H. Forwood. From Morocco. 

1 Horned Lizard (I^htynosoma cornutum). Presented by Master 

Howard Sexton, 

20. 1 Macaque Monkey (Maeacus cynomolgus)^ . Deposited. 

5 Brazilian Teal ( Querquedtda brasUitmis), Bred in the Mena- 

gerie. 

2 Chilian Pintail {Dqfila s^tinicduda). Bom in the Menagerie. 

21. 2 Great White Herons (At'dea alba). Purchased. 

1 Kazorbill {Aka tarda). Presented by T. H. Nelson, J^q. 

1 Moor-Monkey (Semnopithecm maarm). Received in Ex- 
change. 

1 Malabar Squirrel ( Sciurm maximus). Received in Exchange. 
1 River Jack- Viper {Vipera rhiyweeros). Received in Ex- 
change. 

22. 1 Lesser White-nosed Monkey {Cercopitheetts petaurista)^ $. 

Deposited. 

1 Nightingale (DatUius luacmia)^ (S . Presented by J. Voung, 
lijsq. 

1 American Wild Turkey (Meleagris gaUopavo)^ ^ . Presented 
by F. J. Coleridge Boles, Esq. 

23. 1 Ring-tailed Coati {Kama rufa). Presented by Capt. James 

Smith. 

1 Sclater’s Curassow ( Crax sclatm'i)^ ^ . Received in Exchange. 
1 Red-bellied Squirrel {Sciurm variegatm). Received in Ex- 
change. 

24. 3 Black-headed Lemurs {Lemur brunnevs), IVesented by Capt. 

J. Bonneville. 

1 Vulpine Squirrel {Sciums mlpinus), cj. Deposited. 

2 Triangular-spotted l^eons {Colundta guinea). Bom in the 

Menagerie. 

3 Chinese Blue Magpies {Cyanopolius cyanus). Hatched in the 

Menagerie. 

2 Pallas’s Sand-Grouse {Syrrhaptes paradoxus)^ 2 2 • Presented 
by Alexander Speedie, Esq. From Fifeshire, N.B. 

26. 1 Wapiti Deer {Cerms canadensis) , cf • Bom in the Menagerie. 
1 Raven ( Corvus corax). Presented by F. Steinhoif, Esq. 

28. 1 Brown Bear ( Ursus w'ctos)^ ri* . Deposited. 

1 White-backea Piping Crow {Gymnorhina leueomta), De- 
* posited. 

4 Oyster-catchers {liimantopm ostralegus). Purchased. 

1 Avocet {Beenrvirostra avocetta). Presented by Mr. J. Hoo- 
gerduyn. 

1 Small Hill-M^ah (Oracuia reUgiosa), Presented by Alex. 
Robertson, Esq. 

29. 2 SalU’s Amazons {Ckrysotis saUmi), Purchased. 

31. 1 Common Sheldrake (Tadoma m(panser\ 2. Presented by 
the Rev. H. H. Slater. ^ 
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Auf?.31. 12 Mandarin Duckn (jaleric%data)^ 3 , 0 $ . Deposited. 

2 Common Chameleons {Chanueletm rmlgaris). Presented by J, 
Alfred Lockwood. 

Sept. 8. 1 Alligator {AUigator mismsippienBu), Presented bv Michael 
Millard, Esq. it' j j 

4. 1 Roseate Cockatoo {Cacatua roHcicapilla), Presented by Mrs. 
J. de la Mare. 

1 Sulphur-and- White-breasted Toucan (lihatnphastos viteJUnus), 
Presented by Dr. C. K. Lister. 

A 1 Squirrel-Monkey (ChtysofJirix adurea). Presented by Mr. 
Goo. Miles. 

1 Kinkajou (CercohpteseatuUvohmhia), Presented by Dr. A. Bat- 
chelor, F.R.C.P. 

1 Black-backed Jackal (Cants mesonielas), 2 • Presented by 
Lieut. Lionel de Laiitour Wells, R.N. 

0. 2 Sharp-nosed Crocodiles (Crocodilus acutus). Presented by Mr. 
E. A. Williams. 

1 Rhesus Monkey (Macacm rhesus), J . Presented by J. 
Witham, Esq. 

1 (Jomniou Viner ( Viper a hems). Presented by Ool. C. S. Sturt. 
1 Barbary Wild Sheep (Ovis tragelaphus), 5* Deposited. 

7. 1 Grey Lemur (Hap<tleniur griseus). Received in Exchange. 

1 Brazilian Cariama (CarianM cristata). Bred in the Mena- 
gerie. 

H. 1 Short-eared Owl (Asia hrachrjotiis). Prt'sented by Miss Ethel 
Cobb. From the Falkland Islands. 

10. 2 (V'ritral- American X^^imii^iDasyproctaisthmica), Purcliased. 
1 Prince Albert’s Curaasow (Crax afbertt), J . Purchased. 

1 Mexican Guan (Penehpe fntrpurasvens), PurchastKl. 

11. 2 White-fronted Amazons (Chysotis leucocephala). Purchased. 
8 Lacertine Snakes (Ccdopeltis lavertina). Presented by H. E. 

White, Esq. 

2 Horseshoe Snakes (Zavtetms hippocrepis). Presented by H. 

E. White, Esq. 

2 (^hnmeh'ons {Vham€e!eon vulgaris). Presented by H. E. 
White, Esq, 

12. 1 Tuberculated Iguana (Iguana tuberculala, jr.). Presented by 

11. E. Blaudford, Esq. 

13. 1 Ilerring-Gull (Zarus ai^gentatus). Presented by the Marchio- 

iu«s of Cholmondeley. 

1 White-backed l^ining Crow (Gymnorhina Imvonota), Pre- 
sented by R. Hail, Esq, 

14. 1 Large HiU-Mvnah ( Gravida intei'viedia). Presented by Lieut.- 

Col. Robt. Thompson. 

17. 1 Ourang-outang 2. Deposited. 

1 Ruffed I-»emuv {Lemur vanm). Deposited. 

2 Brush-tailed Kangaroos (Petrogale penicillafa), ^ 2 • 

chased. 

1 Chinese Goose (Amer cygnoides), J . Received in Exchange. 

18. 1 Capuchin (Cehus, sp. inc.}, $ . Purcha^d. 

2 Vulpine Pnalangers (Phalangisia vtdpina), 2 $ . Presented 

by J. M. Kirdy, Eso. 

19. 1 Large Hill-Mynah (Gracula intennedia). Deposited. 

1 Common Teal (Queryuedula a^ecca), $. Presented by Mrs. 
Bergman. 

1 European Pond-Tortoise (Etnys europ<Ba), Presented by 
Master William Reed. 
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Sept. 20. 6 Kobben-Island Snakes (CoroneUa phocarum\ Presented by 
the Rev. G. H. R. Fisk, C.M.Z.S. 

21, 1 Suricate (Surioata Utradactylay Presented by Lieut. Lionel 
de Lauteur Wells, ^ R,N. 

24. 1 Grivet Monkey ( Aecws yrineo^viridis), <J. Presented 

by Lord Archibald CampbeU. 

1 Weka Rail (Oeydromus auatroHs). Presented by Mr. H. 
Lindsay. 

25. 1 Rose-crested Cockatoo (Cacatua mohtccenm). Presented by 

Miss Eve, 

1 Puffin (Fratei^cuta arctica). Presented by J. M. Drew, Esq*, 
F.Z.S* 

1 Common Snake ( Tropidofwtm natrix). Presented by P. S. 
Hutchinson, Esq. 

1 Common Slow-worm (Anyuis fragUis), Presented by P. S, 
Hutchinson, Esq. 

26. 1 Rhesus Monkey (Maccusm rheBm)^ Q . Presented by Major 

Dudley Buckle, R.A. 

1 Bonnet-Monkey {Macacus sinicm)^ S • Presented by Mr. G. 
C. Gosling. 

1 Canadian Beaver {Castor canadensis). Bom in the Menagerie. 
4 Chilian Pintail {Bafila spinicauda). Bred in the Menagerie. 

1 Common Viper ( Vipera bei^m). Presented by Mr, A. H. N. 
Smith. 

27. 2 Sooty Mangabey Monkeys {Cercocebus fuliginostis )^ 2 $ , Pre- 

sented W Mr. Edward Felton, R.E. 

1 Ocelot {mis pardaUs\ d . Presented by E. I’orcy Bates, 
Esq. 

28. 2 Collared Fruit-Bats {Cynonycteris co! laris). Bom in the 

Men^erie. 

29. 2 Grivet Monk^s ( Cercopitkectts grmo^vindis)^ d 1 lepositod. 

1 Axis Deer (Cei'vtis a.ns), d • Born in the Menagerie. 

4 European Tree-Frogs (Ifyla arborea). Presented by Lionel 
A. Williams, Esq. 

1 White-backed Trumpeter (Psophia Unicoptera). Received in 
Exchange. 

Oct. 1, 1 Common Marmoset {Hapalo jacchus). Presented by Mias 
Maud Bryden. 

1 Laughing Kingfisher {Dacelo gigantea). Deposited. 

2. 1 Rhesus Monkey {Macacus rhesus) j J , Presented by Miss 

Jessie Bone. 

1 Drill Baboon { Cynocephakts leucophtsus), J , Presented by 
the Rev. 0. H. Richardson, 

1 Patas Monkey {Ceroopiihecus patas), ? , Presented by Master 

Ijewis Levy. 

2 West-African Love-birds {Agapomis puUaria). Presented by 

Miss Ethel Levy. 

3. 1 Grey Ichneumon {Herpestea griaeua), ^ . Presented by A. 

Oreser, Em. 

1 Salt-water Terrapin (Ciemmya terrapiti). Presented by Nicho- 
las Fenwick Hde, Esq. 

4. 1 Ring-tailed Ooati {Nasua rufd), 5 • Presented by Mr, Robert 

SentenalW, 

5. 4 Blue-beard(ed JayajC Purchased. 

1 Violaceous Night-Heron {JN^fcticomx vioktee&us). Pureffiaaed. 

6. 1 Grey Ichneumon {Jfferpestea gris6U$)n d • Presented by Miss 

A, Rutherford. 



ADDITIONS TO THE MENAGERIE. 683 

Oct 8. 4 Esquimaux Djgs (Oania familiaris^ var,). Bora in the Mena- 
gerie. 

1 Brazilian llangnest {lctei*us jamaicai). Presented by T. li. 
Tufnell, Esq. 

9. 1 Gazelle {Ottzella dorcas), $. Presented by Mrs, Eugenio 
Arbib. 

1 Alexandrine Parrakeet (Pal<Bomt8 alexandn). Purchased. 

10, 1 lihesus Monkey (^Macacus rhesus), c?. Presented by Miss 

Kate Marion Pope. 

2 Alpacas (XawajEJocos). D^osited. 

5 Baro-necked Francolins (Prancolinm nudtcollts), 2 (5*, 3 $. 
IVeaented by Oapt. Larnier. 

2 Slow-worms (Angtus frayUis), Presented by Mr. Cecil L. 
Nicholson. 

11, 1 Bennett’s Wallaby {Hedmaiurm henmtti), $. Born in the 

Menagerie. 

1 .cEsculapian Snake (Coluber mcidapu). Hatched in the Me- 
nagerie. 

12, 1 Vulpine Phalanger (Ffudangista vulpina), $. Born in the 

Meuiigerie. 

1 Laughing Kingfisher (Dacelo pigantea). Presented by H. 

Butler, Esq. 

2 Upland Geese (Bernicla ^nagellanica), Deposited. 

3 Crested Pelicans (Pelecanm ertspm), jr. Deposited. 

1 Macaque Monkey {Macacus egnomoigus). Presented by Miss 
Felix Smith. 

13, 1 Brush -tailed Kangaroo (Petrogale pcniclUata), c?. Presented 

by Capt. Philp. 

1 Cape ("rowned Crane (Bakarica chrympekmjm). Deposited. 

1 Laujrhing Kingfislier (Dacelo gigantea)» Presented by Capt, 
Philp. 

15. 1 Common Otter (Xtt^'ra vulgaris), $. Presented by J. Crisp, 
Esq. 

1 Nilotic Triunyx (Triongx uiloticus). Iteceived in Exchange. 
10. 2 Toque Monkeys (Macacus pUeatus), J J, Presented by Mrs. 
Ellen Hodson. 

1 Moustache Monkey (Orco/nY/iecus Cephas), Presented by 
Andrew Allen, fisq. 

1 Gny Ichneumon {llerpestvs griseus). Deposited. 

4 Snow-Geese i^Chen alhatus). Deposited. 

17. 1 White-collared Mangabey (Orceev'/m.s ce//am), (5 , Presented 

by A. Dunn, Esq. 

2 Cockateels {^Calopsiiia mv<p-hoUandi(e), S Deposited. 

1 Triangular-spotted Pigeon (Colwnha guinea). Bred in the 

Menagerie. 

2 Cambayan Turtle-Doves (I'urtur micgaknsis). Bred in the 

Menagerie. 

18. 1 Indian Wild Swine (Sus cristatus)^ Received in Ex- 

change. 

1 Japanese Deer (Cervus stka), S * Presented by Capt. II. C, 
Eagles, R.M.L.1, From Corea. 

20, 8 Virginian Opossums (DulclpJm virginiantis). Presented by 
G. F. Wliately, Esq., R.N. 

1 Laiger Hill-Mynah (Oracukt iniennedla). Deposited. 

4 Kamated Tortoises (Tesiudo radiala). Purchased. 

1 Common Chameleon (Chaimhm vidgaris). Pi^esented by G. 
Berry, Esq. 
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Oct. 21. 1 Long-nosed Crocodile Received in 

Exchange. 

22. I Ruffed Lemur (Lemur varius). Deposited. 

1 Starred Tortoise ( Testudo steMata)* Presented by Mr. William 
Ford. 

1 Alligator (Alligator rmamippiemia)* Presented by G. A. 
Ruck, Esq. 

1 Little Grebe ( Tachyhaptes fiuviatUid ) . Presented W Mr, Bibby. 

23. 1 Common Seal (Pkoca vitulina). Presented by Geo. Steven- 

son, Esq. 

1 Red-crested Pochard (Fuligula rvfna), Purchased. 

24. 1 Malbrouck Monkey ( Cercopithecus cynomrus)^ ? . Deposited. 

3 Red Deer (Cervus elaphus), 1 (S,2 2* Deposited. 

26. 1 Macaque Monkey (Macacm cynomolgm), (S . Deposited. 

1 Largo Hill-Mynah (Oracula interinedia). Deposited. 

21). 2 White-tailed Gnus (Connochoites gnu) ^ S De^sited. 

1 Tawny Owl (Symium a/i&co). l^resented by Mr. J. Weston. 

27. 1 Puff Adder (Vijwra arietam). Presented by Herbert E. 

White, Esq. P'rom Marocco. 

1 African Cobra (Naia haje). Presented by Herbert E. White, 
Esq. From Marocco. 

29. 1 Polar Bear (Ursus mantimus). Deposited. 

1 Blue Jay (CgamcUia crietata). Purchased. 

30. 1 Bonnet-Monkey (Macacm sinieus)^ $ . Prewmted by Miss D. 

Hughes. 

1 Indian Fox (Ofinis, sp. inc.). Presented by Col. Sir Oliver 

K a St. John, K.C.S.I., F.Z.S. From Mysore. 

2 Hobbies (Falco subbutco). Presented bv Mons. P. A. Pichot, 
2 Edible P>ogs (Lana esculenta, var. ridiounda), Dmiosited. 

31. 1 Axis Deer axie)f 2 • Presented bv Cant. W. Miller. 

1 Crested Pigeon (Ocyphape lophotes), Bren in tne Gardens. 

1 Belle’s Pigeon (Columba bollii). Bred in the Gardens. 

1 Peregrine Falcon (Falco peregrinm). Presented by Oapt. J. 
Smith. 

1 Egyptian Vulture (Neojyhron pet'cnopterus), Preseuted by 
Capt. A. Kent. 

Nov. 1. 1 Knot (Tt'inga canutue), I’resented by Chas. Whymper, Esq., 
F.Z.8. 

2. 1 Ruffed Lemur (Lemur varim). Deposited. 

3. 1 Yak (Pdephagm grunniens)^ 2 • Deposited. 

1 Pallas’s Sand-Grouse (Syrrkaptes paradoxm), $. I’resented 
by John Duncan, Esq. From Fifeshire, N.B. 

1 Vervet Monkey (Ceroopitliecus lalandii)^ (J, Presented by 
Miss Helena Blow. 

1 Common Genet (Oenetta vulgariB\ Presented by Lord Lil- 

ford, F.Z.S. 

6. 1 Petz’s Conure ( Conurmpetzt), Deposited. 

2 White-tailed Eagles (Maliaetm amcilla). Presented by R, 

H. Venables Kyrke, Esq. 

4 Knots { Tringa camdm). Purchased. 

7. 2 Short-eared Owls (Otm brachyotm). Presented by Capt. 

John Marr. 

9. 1 Little Grebe (TachybapteB JimiaitUk)* Presented by Mr. 
Howard Bunn. 

10. 2 Spotted Ichneumons (HarpeeteB nmaknsis). Presented by W. 
L Sdater, Esq., Fm ^ 
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Nov. 10. 1 Small-'Clawed Otter {Lutra leptony.v). Presented bv W. L. 
Sclater, Esq., F.Z.S. See P. Z. S. 1888, p. 604. 

1 Sclavonian Grebe (Pbdtceps auritus). deposited. 

12. 1 Spotted Salamander {Salanutndra maculosa)* Presented bv 

F. O. S. Roper, Esq., F.Z.S. 

1 Chameleon {ChanuBle<tn mil<faHs), Deposited. 

13. 1 Peregrine Falcon (Fh/co pereyrinm). Presented by R. II. 

Armstro]^, Esq. 

2 American Bitterns (liotaurus lentiginosus). Presented by .1. 

B. WiUianis, Esq. 

2 Common Swans {Cygnm o/or), 2 2* Deposited. 

16. 1 Indian Antelope Qintilope cervicapra)^ c?. Presented by J. 

W. Shand-Harvey, Esq., J.P. 

10. 1 Saniango Monkey { (Jercopithecus samango)* Presented by \u 
B. Ijewis, Ksq. Se(i P. Z. S. 1888, p. 504. 

1 Himalatan Bear {Ursus tibetanm), 2* Presented by H. S. 

Nay lor-Ley land, E.sq., Lieut. 2nd Life-Guaids. 

1 Axis Deer (Cvrims cuvin)^ 2 * I'resented b}' Lady Donaldson. 

1 Roseate C\)ckatoo (i^acatua 7'oseicainlla). Presented bv Mrs. 
Wond. 

17. 2 Golden l^hners {Charadrtus jduvialis). Purchased. 

1 Boyal Python {Python regim). Depositeil. 

JO. 1 Black-eared Marmoset {HapaU penicillata)* Presented by 
Miss B. Pollock. 

1 Tawny Owl {Symium eUuco). Deposited. 

22. 1 Malbrouck Monkoy ( Cercopithecus cgnosurus)^ <S . Presented 

bv Miss Hilda Baumann. 

1 (-aiiforuian Toad ( Bufo horeas ). Presented bv D. K. ( ’ardinall, 
Esq. 

24. 1 A uieiican Wild Turkey 2‘ Presented 

by F. J. Coleridge Boles, Esq. 

23. 2 Squirrel-Mcmkeys ( ChrysUht^U' sciutra ). Ih escnted b v Master 

11. B. Young. 

1 Haven {Otrvm corax). Presented by Mr. C. Petrzywalski. 

1 Sparrow-Hawk {Accipitcr nistfs). Presented bv Mr. G. Skegg. 
1 Blue-cheeked IkirlKjt (Megidnema asiatica'). Purchased. 

1 Golden-crow'ned Conure ( Conut'us aureus). Purchased. 

1 G olden- winged Parrakeet(/i?’o/or/f';7/.« chtysopterus). Purchased. 

27. 1 Silver}' Gibbon {Ilylohatrs h^ue/scus)^ cT* Presented by Capt. 

D. L. Delacherioa, From Burmah. 

28. I Jdon Marmoset (Midm rc«ra/i«). Deposited. 

2tt. 1 Common Polecat {*W(stela putonus). Pi'esenfed by F. D. 
Lea Smith, Esq., F.Z.S. 

2 Common Barn-Owls (Btrirjiammea). Presented by E. Hart, 

Esq., F.Z.S. 

30. 1 Pig-tailed Monkey {Macacus mmestrmus)^ 2- Presented by 
W. Merryweather, Esq. 

Dec. 3. 3 Dwarf Chameleons (C%ofiK»/e<wi/?wmi/i«). Deposited. 

1 Black Salamander {BaUtpnandra atm). Presented by G. A. 
Boulenger, F.Z.S. 

4. 1 Hawk*8*billed Turtle {Chelone imht'kaia). Presented by Capt. 

J. Sommer. 

1 Indian Crocodile {Vrocodilns peUuUt^xs). IVesented by Capt. 

J. Sommer. 

2 Philippine Paradoxures {Paradoxurus phiiip^Mmsis). Presented 

by Mr. Geo. P. Ogg. 

5. 1 MeyeFs Parrot (PoeooephalM meyeri). Presented by Hugh 

.Fhcton, Esq., M.D., F.G.8. 
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l>ec. 5. 2 Common Quails (Cotumix communu). Presented by W. H. 
St. Quintin, E^., F.Z.S. 

6. 1 Bald-headed Chimpanzee (AnthropopitheetM cahnts)^ 2 . Pur- 

chased. See Nature, xxxix. p. 264 (1889), and F. Z. S. 1889. 
1 Molucca Deer (Cmnis molmcemu). Bom in the Menagerie. 

1 Common Guillemot {Lomvia troile). Presented by E. Hart, 
Esq., F.Z.S. 

7. 1 Brazilian Tapir (Tapints amf^ncanus)^ Presented by 

Anthony Taaffe, Esq. From the I’rovince of Parand, S. Brazil. 
1 Moorish Gecko {Tarentola mauritanica). Presented by J. 0. 
Warburg, Esq. 

8. 1 Long-fronted Gerbille {GerbiUu$ longifrom)^ Presented 

by Lionel Hanbury, Esq. 

11. 1 Australian Cassowary (CVwtmnVs Deposited. 

6 Moorish Geckos {Tarertt.ola mauritanica). Presented by J. 
C. W'arburg, Esq. 

12. 8 Barbs rv Turtle-Doves (Tlwrftir rmrim). Deposited. 

1 Nankeen Kestrel (Tinnuncuit$s cenchroidea). Presented bv A. 
J. W'ilkins, Esq. 

8 Wild Geese {Anser clnereuB), Presented by E. S. Cameron, 
Esq. 

1 White- fronted Goose (Anser alhifrons). Presented by J'". S. 
Cameron, Esq. 

1 Herring-Gull (Lotus arffentatus). Presented by E. S. 
Cameron, Esq. 

8 Blark Tortoises (Testudo carbonaria). Presented by Leonai d 
Cooper, Eso. From Mat to Grosso, S. Brazil. 

18. 1 European Hawk-Owl (Sumia ulula). Presented by Lord 

Lilford, F.Z.S. From Russian Finland. 

14. 2 Galeated Pentonvces ( Pelomedttsa galeata). Presented by the 
Rev. G. H. R. Fisk, C.M.Z.S. 

6 Robben-Islnnd Snakes {Coronella phooarum). Presented hv 
the Rev. G. H. R. Fisk, C.M.Z.S. 

16. 1 Wliite Stork {Cmmia allfo). Deposited. 

17. 1 Yellow-footed Rock-Kangaroo (Petrugale xanthopus), J . 

Born in the Menagerie. 

3 Common Partridges (Perdix cinerea). Presented by the Rev. 
F. T. Scott. 

19. 1 Egyptian Cat (Felts chaus). Deposited. 

1 Common Paradoxure (Paradoxums tgpus). Deposited. 

21. 1 Blue-fronted Amazon (Chrgsotis astiva). Presented by Miss 

Hayes. 

2 Moorish Geckos (Tarentola mauritanica). Presented by 

Masters F. and O. Warburg. 

22. 1 Ring- tailed Coati (Nasua rtifa). Presented by J. W. Bell, Esq, 
2 Long-tailed Japanese Fowls (Gallus domesticusy var.). D^ 

posited. 

24. 1 Prevost’s Sqjuirrel (Sciurus prevosti). Purchased. 

1 PvxJs Tortoise (I)/xis arachnoides). Presented by Col. J. H. 

Bowker, F.Z.S. From Durban, Natal. 

25. 1 Common Kestrel (Tinnuwmlus alaudarius). Presented by 

Mr. Thomas Austin. 

28. 2 Ooncave-casQued HombiUs (IHckocercs hieerfUs), Deposited. 

2 Ceylonese Hanging Parrak^ets (Loricuhts amaticusjy 

Pvrehased. 

29. 1 Hat-tailed Snake or Fer de Lance (Trkpnoc^^lvi lanceth- 

latus). Presented by the West Indian ^at. Hist.) Explora- 
tion Committee. 

81. 4 Rufls (Maehetes pugnux), IVrchased. 
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capefish, 29. 
caroli, 29. 
mmcuius, 29. 
par villus, 29. 

.i^^ocera 
magna, 82 
recHlinea, 82. 
tricolor, 81. 
venulia, 294. 
.'Sgosoma 
sintcun'i, 378. 

Aellopus 
hirundo, 97. 

ASTneue 
fasrAata, 605. 
inconstans, 393. 
minuta, 605. 
sagittifera, ,392. 
taniaia, 6U5. 
AEolosorna 
ekrenbergi, 214. 
headlegi, 217, 
nitmm, 217. 
guatermriuM, 214, 

215. 

ten^rarum, 214. 
variegatum, 214, 215, 

216. 217. 

46 * 
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-li)thopyga 
aangmnipeciuBi 277. 
wragit 276, 2^. 
Agalope 
hasalis, 295. 
Agapanthia 
amurmsis^ 380. 
Agapornis 
p’uilaria, 45. 

Aglla 
tau^ 632. 

— , var. japmiica, 

632. 

Aglosaa 
i'cmlis^ 332. 
(midumlis, 832. 
harpiiiNut 332. 
laminalis, 332 
rvjtflualis, 332. 
Agrisius 
guttii'itta, .598. 
japofiirunt 598, 654. 
Agi'otia 

aristifera, 304. 
corficea, 30.5. 
fraterm, 305. 
ingmtiiy 30.5. 
intrarta, 305. 
labyrinihica^ 305. 
munda^ 304, 
placida^ 305. 
qwjdrmcj’na^ 30.5. 
segetum, 305. 
miffumf 305. 

Aliaetulla 
emmi, 51. 

Aix 

galericulata, 400. 
A^esina 
basaliH, 396. 

Alainis 
umbrinUf 313. 

Alauda 
arvensis, 464. 

Alavona 

barbarellaf 338. 
Alca»ua 

pyramidaHSf 245. 
sprattif 246. 

Alcedo 

ispidaidei, 192. 
Aloelaplius 
cokei, 4. 

Uehfemteiniy 4. 
Alcides 

Icdona^ 577, 580. 

Alcis 

itemta^ 820, 32). 
nitdipennigt 320. 
trikofaria^ 320. 


Aletia 

alhicosta, 410. 
exanthetmia^ 410. 
fraterna, 410. 

’0f)mtra, 411. 
nidiSt 411, 

Alligator 

ftwiitH, 106. 439, 440. 
j Aloa 

; bifrom, 619. 

larfineaf 6:^. 
j leucothdrax^ 619. 
j AlpenuB 
I ipqualis, 82. 

j fiamimoluSt^Xl . 

I Alseonax 

eomitata^ 25. 

' Alyca?us 

i (BioiTx) umula, 

i 245. 

Alytes 

I ohstetricms, 125, 14.5, 
164,181,503. 
Amodina 
! fasciata^ 30. 

Aiuauria 
pc/uileUf 91. 
huinh^gtoni, 91. 
hgaWeiiy 57, 91 » 
Arnbulyx 
conmnguiSy 585. 
maeidifera, .585, 
placidu, 390. 
uchiaffelbergeri, 585. 

, Herp'ftpf^fini*. 31M>. 

' mbstngilh, .58.5. 

Ainia 
calva^ 424. 
Ainpelopbaga 
; Joifciosa, 391. 
j ruhiginma^ 583. 
j Atophipyra 
! fiavicaudata, 312. 

' magna, 312. 

j aumolithaf 312. 

I Amuuliaria 
o/aa, 245. 

I poludirmdti^ 245. 

taartiat, 53. 

< Amuria 
! cyolops, 597. 

■ Arnydona 
! lata^ 628. 

Amyna 

1 eephmtUu, 303, 804. 
stfUata, 292, 303, 304, 
574. 

diqrmUtla^ 292, dO!l, 
304 

292, 308, 804. 


Amyna 

mMifera, 84, 292, 

(Uattia, Wlk.) oephu- 
Bodis, 303. 

Anaitis 

efformaia, 331. 
plaglata, 331. 
vaitafa, 3i40. 

Anapleotes 
melanotiBy 34. 

Anas 

bm'haSt 460. 
crecraj 460. 
i fakojta, 458. 
fomwsa, 460. 
mtpereiliom^ 187. 
zomrhynchat 458. 
Aiiceryx 
d avid is, 589. 
itterefa, 689. 
pinastri, 688, 589. 
Anchomenus 
(LimodromaB) magnns, 
371. 

Ancylolomia 
Gkrgsographedla, 337. 
Andraca 
gracdist 625. 
Andropadus 

vire7fs, 25, 

Anerastia 
Bp., ;i36. 

Aiigerona 
stramineata, 319, 
AniBcxlai'tyluB 
siignatm, 369. 
tnrusfjidafus, 370. 
AniBOclea 

suspicariaf 227, 

Auoa 

iHindorensis, 415. 
Anoniala 
aulax, 374. 
duhia, 374. 
frifschii, 374. 
orientaliSf 374. 
rufoauprmt 873. 
Meverm^ 374. 
iesioGeipes^ 374. 
(EiichJora) mongoUca, 
374. 

(Paraapilota) impicta, 
374. 

Anomaltirus 
beeerofH, 8 . 
pudUm^ 8, 16. 
Anoplophora 
< (MdianaiiateryAiWn^, 
379. 



INDEX. 


6S9 


Anser 

iegetum^ 460. 

Autedon 
adetma, 387. 
andermnit 380. 
carinata^ 387. 
canjungens, 389. 
elegana^ 389, 
mUbet'iif ^^9. 

palmata, 384* 387. 
reumtidi, 384, 

387. 

spkata, 389. 
Antheraea 
ca/ida, 633. 
ctfth^rcay 110. 
mmini, 84. 
fmtotti, 6**53. 
fnitema, 402, 
guvinHif 84. 
ha^muj t*33, 
moromt 6i53. 
mylitia, 110, 
pf^nufi^ 633, (i34. 
itivalira, 402, 403. 

wahlbfryu, 84. 
Antherea' 
pentayonuk, 384. 
AntliiptvH 

aib{/'ron,% 247. 
ifUiki/anaf 247, 

272. 

inoniliger, 247. 
aolitana, 247. 
HuhmonUiger, 247. 
Antbocharis 
anteiHppe^ 74. 
timie, 74. 
phlegmia, 73. 
AiithupLila 
divergem, 222 , 
margnuUm^ 810. 
Anthops 

amatm, 477, 483, 
484. 

Autlirazantlm 
davidU, 351. 
AnthreptCMi 
hypiMiUa, 30. 
longmniarii, 30. 
oHentaliHt SO. 
tephrolamu, 30. 

An tiiropopithecus 
troglodytes, 5, 16. 
Anthus 
oertHmn, 28. 
gouldit 27, 
pyrrhonotvs, 27, 
sordiduSf 27. 

Anxabe 
shiSHsk, 611, 


j A])ah8 

! lepida, 21 . 

Apatura 

iris, 120 . 

; Apha 

fyeliooua, 627. 

: Apholee 
i gracilis, 378. 
j Aphendala 
fasciata, 403. 

I spricm, 610. 

I Apbodius 
I apUalis, 372. 

I paUidicornis, 372. 

A-'pumtadus, 372. 

j sordidus, 372. 

} uTostigina, 372. 
j Ap<.>gou 
j arafnrte, 260. 

1 elhoii, 260. 
j Apogonia 
I cupreoviridis, 373. 

; spfrvdido, 373. 
i Apf>ria 

rraftegi, 120 . 

’ Aporocles 
; meJrngrkalis, .*5.3 1. 

' Aplenodytes 
pcnnanti, 6G3. 
Aquila 
ntiHX^r, 248. 
Aracbii(iid<*H 
piapnita, 388, .‘580 
Archa‘*1er 

i typicifs, ;58S, 380. 

I Arciubuteo 
, hemtlasim, 4a4. 
j Art'tia 

, pmu'tufrra, 618. 

1 rosaeeo, 618. 

seriatopunviatn, 618. 

Ardea 

j altm modfita, 40?. 

j cinerm, 468. 

, jugalarh, r)2>. 
Ardeirallii 
Jhmrof/is, 186, 20.‘5. 
tiKHidfordi, 180, 202. 
Ardetta 

i siucnsts, 4.'»8. 
Arginea 
cinguli/era, 83, 
Argiva 

purpurala, 573. 
Argya 

rwigimm, 24. 
Argjnnis 
euphrosyfte, 120 . 
Argyris 

j einerea, 208. 

I mttm, 647» 65.1. 


I Argvris 
! plugiata, 647. 
supcrans, 647. 
mperba, 647. 

Ariophanta 
cirercula, 337. 
myope, 537. 
perpolita, 537. 

1 (Microcystis) tmbe(<p, 

I 33^, 537. 

I ( — ) m.il(hcd<B, 5i56, 537. 

j ( “) normani, 536, 537. 

j Aroa 

I a/Aa, 621. 

j (iiscalis, 08. 

joiHusi, 647. 
j AHaxa 
' ronfusa, 632. 

I eo7t,^persa, 623, 624. 

dujramirui, 297. 
fio vimta, 623. 

’ fnitenia, 207. 
gnitafa, 207. 
lutrnsd, 623. 

' lit/dmta, 624. 

, ]Hftv(rm, 623, 655. 

t pifsi/la, 207. 

I t>ct7itilk7tft, 624. 

■ .<ubjluva, 623. 

”, \M. piperita, 623 
yulphi<rescr7is, 390. 
trifamafa. 300. 

\ rtibeus 

jHTf^pU'UlutUS. 120. 

Arfoinyios 

, fidiyino.ms, 26. 

1 Ascimun 

p it net a tat Hi/?, 378. 
j etriatam, 378. 

I Asio 

atvipitrttius. 454. 

Asperazileuni 
gigantvutn, 200. 

I jUjMUCUtU, 20(». 

vagmffenim, 290. 

, Asphaliu 

cttierea, 800. 

Aspidostenmm 
MPialticut/i, 87. 

Aspilates 
obfiqiiaria, 324, 
sftJM'cptaria, 318. 
itvuria, 330. 

Asti'rina 
biirtoni, 388, 
erpheus, 384, 388. 

380. 

Astbena 

ochracea, 321. 

Asthenosoma 

uretf.\ 388. 
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Astrilda 
einereat S2, 
nonmla^ 31, 32. 
Aftropeoten 
ep., 384. 
andersoni^ 389. 
mryacanthust 388. 
hemprichih 384, 388, 
889. 

noioffraptus, 389. 
polyacanthuSf 388. 
Aiitrophyton 
clamtum, 388. 

Astropyga 
freudenberffi, 388. 
radiata, 388. 

Astar 

(tlhioulariSf 183, 187, 
188. 

eumhideSf 461. 
dampierif 183. 

AohmelaSf 182. 
palumbariuSf 459. 
puleheliiiSf 187. 
sheba, 183, 187, 

188. 

woodfordi, 183, 187, 

188 . 

Afltura 

punciiferaiia, 579. 
Asyinbata 

roaeiventrit, 98. 

Atalapta 

novtbcraeenM, 444. 
At«lla 

colvmbim, 64. 

Aterica 
cvpavta, 61. 
veronicat 61. * 

Athene 
perlMia, 47. 

Atherura 
africana^ 15, 16. 

AtolmiB 
japcniea^ 618. 

Atractaepia 
(Uerrima^ 61. 
irriyuhnSf 51. 

Attaous 
atlaa, 119. 

^ bauhinm, 84. 
eifntMa^ 119, 634. 
pamyi, 119. 
pryeHt 634. 
wsta, 634. 
taaWert, 634. 

Aurana 

sp., 231. I 

Auatenia | 

erra^iea, 241. 

241 . 


Azylia 
pxtrUi, 409. 
iriaeriata^ 409. 
Azanus 
morigiKi, 68 . 
Azazia 

rtMcanat 226. 
Azemiopa 
faa, 266. 

Azinia 

oaaameTma, 338. 


Balenioepa 

rex, 284. 285, 286» 287, 
288. 

Balataea 
agerioidea, 594. 
OGtomaoulata, 594. 
Barandra 
fnmata, 896. 

Barbatula 
chryaocoma, 42. 
leucolcarm^ 42. 

Baraine 

Thfidophila, 602. 

Basiana 
hilvneata, 587. 

Batis 

aenagaXenm, 26. 
Batraohylodea 
vertebralis, 90 
Baza 

gmdalcanarensia, J87. 
Bela I 

pipramidalia^ 667. j 

Belenoia 
agrippina, 79. 
calypso, 76, 77, 78. 
clytie, 76. 

dmtigera, 78. j 

gidica, 78. . \ 

\fifida, 78. \ 

iftatabiliBt 76. i 

lordaca, 79. ! 

aeverina, 78. 

Bembecia | 

o^/neripennia, 592. 1 

pernix, 692, 664. ! 

Beaaomia 

intermadim, 21. i 

Bbima 

undulosa, 404. 

Bintha 
gradMf, 594. 

Bit^ta ' 
paUlda, 621. 
pluftmaa^ 620, 655. 
atraTninea, 621. 

Birgui 
lairo, 529. 


Bizone 
hamataii 604. 
pMa, 604. 

Blarina 

(Soriciaeus) barlandiari, 
444 

Blatta 
livida, 547. 

Bleptina 
amisealiat 226. 
funestalia, 226. 

Blytbipieua 
porphyromelaa, 279. 

Boarmia 
compactaria, 546. 
Uerata, 320. 
picata, 320. 

Tfpandata, 120. 
damam, 226. 
trikotarvoL, 320. 

Booana 

erythuaalis, 318. 
gravatalis, 546. 
metimlia, 226. 
aypboides, 226. 

Bociraza 
seprafa, 576. 
vacuna, 576, 580. 

Bombinator 
bo7nbinu8,l^iS, 125,503. 
,511. 

ignem, 123, 164, 181. 

Bombydlla 
gamiXa, 459. 

Bomltyx 
abiefis, 631 . 
aacidi, 646. 
anaokoreta, 636. 
anastomosiar 63t>. 
arundinia, <144. 
auriJlucL, 622. 
bicolor, 638. 
hicoloria, f)38. 
bifida, 644. 
oameftna, 640. 
castanea, 644. 
eerihia, ^5. 
ehaonia, 630. 
chrymrrhma, 622. 
curhda, 636. 
curvaiula, 649. 
dodonma, 640. 
erminex, 644. 
fagi, 643. 
fasdatelia, 627* 
fiaveola, 654. 
furcvda, 644. 
fuaeida, 654. 
gomMigma, 626. 
flTweoM* 699. 
hftrpagular 649. 
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Bomb}^x 
kibncepeda, 619. 
luctifem, 618. 
mandarimts, 626. 
menthastri, 618. 
mi/hanseri, 641. 
mori 311. 626. 
nemtria, 627 . 
nada, 605. 
ockreola, 600. 
palpina, 638. 
plumiffera, 638. 
popuilfoUa^ 629. 
pruni, 627. 
purpfureat 616. 
quercxts, 120 . 
rosea, 602. 
rumula, 616. 
sangaica, 621. 
Bunguinolmta, 620. 
sinnists, 621. 
stnex, 6()5. 
tau, ti32. 
terrijica, <>41. 
trimaru/d, 610 . 
v^nigrum, 622. 
vinula, 643. 
unit a, 590. 

(8aturnia)5a«A^nt>,84. 
— , Tar. arideolQt 590. 
walhchiiy 635. 

Bouasia 
hefuUna^ 467. 

Botyodes 
asiatis, 229. 

Botya 

ahruptalis, 230. 
oameafiSt 335. 
convectalis, 334, 
corticalisy 335. 
creonaiiSf 3t*H. 
diffusalis, 335. 
luptUinaJiSy 335. 
neocifsaliSy 334. 
nuhilalis, 
pangialiSy 335. 
sais-picaHs, 3.‘H. 
tenuialisy 335. 

Bracliycepbaloa 
ephipptum, 172. 

Bracbypteryx 
nipatenm, 273. 

Bradyoruia 
pai/Maf 20 . 

Bradytus 
brevipmnist 370, 

Brabmaai 
^arpetUeriy 635. 

atrihuff 6^, 

japonicay 635. 
mni$3f$€hiy 


Briaaua 

unicolor, 384, 388. 

Bryophila 
mgrivittata, 301. 

Bubal 118 

wdu'USy 415. 

Bub<j 

cinerascem, 47. 
ignamfs, 461. 
macuhsus, 47. 

Buc#»ro8 
plicatuSy 249. 

Budytes 

fiavay 27 

Bufb 

calamita, 169, 182. 
regulariSy 51. 
vana}>ilis,l4iC)y 149. 
rariegafm, 16^ 
uridis, 169. 
vulgarky 169. 

Buphaga 

afr h andy 37. 

I Burnewa 

icf/co/^ogon, 22. 

But a) if* 
gnsota, 26. 
iahrostriSy 465. 

Butastur 
rufipennisy 4(i. 

Buteo 

plumprSy 4()i. 

I Butoridea 

! javanicay 187, 202. 

I Bythinia 

i alberti, 52, 54, 56. 

I badi^ildy 54. 

j tiHilliTi, 54, 55. 

i 

! Cacatua 

j duaorpsif 187, 188. 

249, 

Cacopcia 

simulana, 337. 

Cacomantia 

fgmbomm-usy 187, 191. 

Oairina 

rutthy 469. 

Caligula 
jiiponicdy 633. 
jonasiy 6^. 

CHUicbroma 
hmwiiy 379. 

OalhVilix 

ahramtdy 618. 

Callidrepana 
argentifcrOy 574. 
mniillatay 574. 

OalliduU 

j fddrriy 612 


Oailigeuia 
pimiday 603. 

Oalliinorpha 
' dominuldy 120. 

j glaucopisy 613. 

Calliostonia 

' kuugcrfordi, 568, 570. 

Calhteara 
ahietis, 031, 632 

I pseiidubietisy 6 *’ 2 . 

‘pudihunda, 631. 

I - , var rwifo/or, 631. 

j Callot*ardia 
j guttata, 212. 

' Callopistria 
exotica y 222. 

Callosune 
daviareiisi,\ 95. 

‘ deida?nioide8y 95. 

evcnmus, 95. 
vtdneratay 93. 

Callula 

baleata, 172, 
pwta, 172. 

CalobatesJ 
metanopcy 464. 

Calujuas 

; 'aicohancm, 248. 

CulurluuiiphuH 
hag a, 281. 

CaiorniH 

wt tallica, 187. 

Calyphantria 
crgthcogmgsy 34. 

( ainaroptera 
brt’f'icaudaia, 22. 

C'»inpouotu8 
hgutpirda, 551. 
mf lU'kIhros, 551 . 

Oampothera 
macuht-a, 41. 
fiuhica, 41. 

Cainptoloma 
iiitcriorata, 615. 

Cancel! ana 
cost if era, 50)8. 
fuscdy 568, 570. 

‘ Cancroina 
' cochlearia, 288. 

Cani^ 
anthus, 2. 
aureus, 2. 

I acarePy 2. 

charndy 2. 

! dtngo, 2. 

I fiillipesy 2. 

I ftdvusy 2. 

I griffithiy 2, 140. 
javanicuSy 2. 
lateratis, 2. 

htranSy 2. 
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Cams 
lupus, 1. 
utesomelas, 2. • 
monianus, 265. 
niger, 2. 
occidentals, 1. 
paXlidus, % 
rudis, 2. 
velox, 3. 
virgimanus, 2. 
vulpes, 2. 

Oanna 

splendens, 412. 

Cantbelia 

wgnusaliSf 836. 
lucida, 336. 

Oapnodee 
stellaJtay 317. 
trifasciatat 317. 

Oaprimulgus 
jotaka, 462. 

Carabiu 
hUbergi, 368. 
fidtuAaris, 881. 
ignimitella, 381 . 
kiuktangensiSj 381. 
UtfosseCZfM. 
iiihereulosus, 368. 
vanrvolxemi, 308. 
(Coptolabrus) augm- 
tus, 381. 

Oaradrina 
externa, 308. 
farinacea, 411. 
Tmrpheus, 303. 
sahu/osa, 30.3. 

Carcliosoma 
camifex, 88 . 

Carpoeapsa 
pomonella, 338. 

Carpopbaga 

brenchl^it 186, 199. 
tnyrisiicivom, 522. 
rujigul-a, 199. 
vanufgekii, 521, 522. 
whartoni, 520, 521, 
522. 

Cassia 

cernica, 211, 213. 

Castallus 

« im, 69. 

Oasuarius 
hennetH, 658. 

Catadysta 
drusialis, 228^ 

Catbaraius 
onbricoUis, 86. 
pHhecius, 86. 
sesostris, 86. 

Oatoeala 
afghana, 313. 


Catocala 
^tata, 314. 
jonam, 314, 315. 
niuea, 313. 
pa;(aia, 314, 315. 
persimilis, 814. 

Oatocbrysops 
asopus, 68. 
cycloptme, 68. 
osim, 68. 

Catopsilia 
pyrene, 75. 

Oec'ropis 
dauriea, 462. 

Ceira 

straminea, 621. 

Oepbalotis 
l>eronii, 476, 483, 
484. 

Oepli anodes 
kylas, 29-1, 581. 

CerastiH 
suhdolens, 306. 

Oeratites 
jaejyideus, 87. 

CeratobairacbuB 
guentheri, 88, 90. 

OeratoclasiB 
barbicamis, 280. 

Ceratopbrys 
atnericana, 170, 171. 
omeUa, 170, 171, 182. 

Cerbera 
odoUam, 119. 

Cerchueis 
alopex, 47. 
ardeeiaea, 47. 
tinnunculus, 46. 

Corcopitbecus 
samango, 564. 

Oeresium 
nigrum, 539, 540. 
simplex, 540, 

Ceriantbiis 
membranaceus, 359. 

Certbia 

cvanocephala, 39. 
famiharis, 463. 
verticalis, 39. 

Oenira 
bifida, 644. 
ermtuea, 401. 
furcula, 644. 
himalayansL, 400. 
lanigera, 644. 
inenciam, 644. 
idmla, 400, 401. 

Cei7le 

h/guhris, 463. 

Oetonia 

brevitarsis, 377* 


Oetonia 
fioricoU, 370. 
martnoraia, 377, 
seulensis, 377. 
ftubmarmorm, 377. 

Oeyx 

soUtaria, 193. 

Obierooainpa 
andarmnmms, 220. 
oelerio, 220. 
cloiho, 584. 
elpenor, 120, 584. 
erotus, 220. 
fraierna, 584. 
japonica, 584. 

(ewudi, 584. 
macromera, 584. 

I 584. 

j oldenlandift, 120, 584. 
1 Cbwtooneme 
j cerg/nica, 97. 

I Cbalcophaps 
i indica, 522. 

I margarilhm, 201. 

I naialis, 522. 

sfepkani, 201 , 522, 
523. 

Cbaloosia 

appfiidicfMa, 220. 
caudata, 612. 
pulckella, 295. 

Challa 

himaculata, 395, 
quadrimaculata, 895. 

' Cbiinm^eon 
I seuegalensis, var. 
gat a, 60. 

Chapra 
mat bias, 81. 

Obaradrius 
danmrenm, 49. 
fiuviatilis, 49. 
fulvns, 456. 
geoffroyi, 528. 
pecmrius, 49. 
tricollaris, 49. 

Charaxee 
anfamhoulou, 72. 
cowani, 72. 
kirki, 60 
lucretius, 60. 
pollux, 

Oharnidaa 
aurawtiaca, 296. 

Ohosmina 
cygnm, 222, 
ghdtra, 222, 

Chelisoobeii 
mono, 547. 

Obelonia 
fiavida^ 616. 
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Ohelonia 

TubesoeiMt Tar. amtren- 
siSf 616. 

virgata, 529. 
CheloQomorpha 
japana, 613. 

Oneraotis 
guadridgfM, 305. 
recfangula^ 305. 
Chetbooampa 
processioma^ 654. 
Chilena 
iimilii, 297. 

Ohilo 

chrysograjMla, 337. 
Chilonycteris 
rubigimm^ 129. 
Chionornera 
argentecby 606. 
mperha^ 600. 

Ohirodota 
Tufe»('om^ 389, 
Chiroleptes 
wastraXu^ 170. 

Chir u romy 8, gen. no v , , 
237. 

forben, 238, 239. 
Chlentiis 
codiger^ 369. 
hospcs, 369. 
n^vigerf 369. 
virgulifer, 369. 
Ohlaniyd oaelachu 8 

aftguhi^Wf 126, 

Chloride^ 
kona, 218. 
Ohloroeiohla 
gracUiroHtris, 24. 
Chlorospiaa 
sinica, 466, 
Chojrotrich© 
niphotm, (^24, 625. 
squamosa^ 624, 625. 
staudingen, 624, 625. 
Chroicocephalufl 
saundersi, 458, 
Chroetogastria 

627. 

Ohrysooooo^Tt 
cupreus^ 42. 
Chrysodezna 
simplex^ 5^18. 
Ohryaomela 
japana^ 345. 
obtourofaM^ata, 346, 
mrgata, 346, 
Ohr^aomitna 
spinm, 466. 
Ghryao{^lagma 
Jlavinutka, 280. 
puitkfut, 279. 
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j Ohrysopblegma 
wram, 279. 

Cicindela 
chinensis, 368. 
gfnmAta^ 368. 
japanerims^ 368. 
raddei^ 368. 
si/lmtua, 868. 

Oiconia 
alba, 658. 
boginana, 468. 

Cidaria 

ampUcafa^ 328. 
Itrevifasciafa, 330. 
jamrza, 329. 
pamphilata, 330. 
roMrifera^ 330. 
sultrubescem, 329. 

I thomasala, 329. 

! Cifima 
I locupU% 632. 

I Cimitra 

siu'luaella^ 3,‘18. 

Cincindela 
, lohipcnnu, 380. 

j Cnidus 
j pallaait 463. 
i Cinnyris 
1 aeik^ 38. 

I chloropggia, 38. 
atprea, 38. 
crgfkroceria, 38. 
j frenatufiy 197. 

obscuray »*18, 

1 auperhay 38 . 

verficalts, 38. 

' Cinogon 
j askoldensuty 585. 
cnigulafumy 585. 

Circaetus 
cinercLceuBy 46. 

Circus 

(eruginosusy 45. 
cf/aveuSy 461. 

Cisticola 

! cineraficenay 23. 
j cidicoUiy 23. 
i cumfans, 23. 

I ferruginmy 23. 

, hypoxanthcy 23. 

1 iodopteray 22. 
ladoeiisky 24, 
lateralis, 23. 
lugubriSy 24. 
margimliSy 23. 
marginata, 28. 
mefttaliSy 22, 23. 
iHavMz, 24. 
mtaknsisy 24. 
drangUy 24. 

tenrlfay 22. 


Oistioola 
rufay 23. 

Claniis 

bilineatay 583, 

Clungula 
glaudovy 469. 

Olanis 

htlineaUxy 587. 
dm alim, 587. 

I Clausilia 
I affinis, 244. 

I (r»eudonenia) shaiiira, 
I 244. 

Cledeobia 

j wfunuitaJiSy 332, 333. 

I Oleis 

1 hiplagiatay 572. 
hypokucQy 672. 

npniay 572, 580. 
nigrmemy 572. 
Cleopntra 
huli tuoidesy 54. 
eminiy 54. 

Olisiucampa 
testavetty 027. 

Clilellio 

aremriuSy 485, 487, 

488, 490, 491, 492, 
494, 495. 

' (tier, 485, 487, 488, 

489, 490, 492, 493, 
494. 

Clitumnus 

diljmmdeay 547, 
sfilpmusy 547, 

OloBtmi 
atiachnrefay 636, 
j anastumoau, r»36. 

— , Tar. orient alvSy 
fWO. 

! Clypeaster 

hiimtlUy 384, 388. 

I Clytantluis 
plehfjus, 379. 

Clytus 
rapray 879. 

! Ciieorana 
I rlegam, 350. 

' femoralis, 350. 

I fnivu'ollisy 350. 

i Cnethodonta 
j griscacenSy 642. 

! Cobit IS 
5 faniay 3. 

I Coocothraustes 
I vulgaris japonicus, 
j 4l56. 

Cooytodes 
7}mdesta, 223. 

' Colaspoides 
‘ chtnnti<l\ 343. 
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Colaspoides 
femGToMs, 343. 
martini, 343. 
apaoa, 348. 
fifinipes, 343. 

Colias 
pyrene, 75. 

Coliusmsaer 
axiliarie^ 33. 
macrumSf 33. 

Collita 
epyrota, 509. 

Oollocalia 
eeculenta, 520. 
fucipkaga, 108. 
ncUalie, 620. 
negUcta, 520. 
sfj^opygia, 194. 

Oolloloplms 

S uniome, 279. 

obooentrotus 
atratns, 388. 
Oolobua 
gmreaa, 6. 
Oolochiraa 
armatus, 389. 
Colcenafl 
nioobarioa, 187. 
Colpodes 
amcena, 383. 
eplendens, 383. 
eujferlita, 383. 
Columba 
livia, 521. 
rupestrU, 467. 
Columbella 
filbyi, 208, 21 a 
Compoaia 
Olympia, 120, 121. 
Copris 
ochus, 371. 
tripartita, 371. 

^aacwita, 341. 
342. 

ktieteri, 342. 
nair, 342. 
Oopiolabrua 
gehinii, 369. 
kechi, 369. 
eckrenkii, 869. 

' maragdinua, 368. 


modioa, 541 . 

Ooralliophila 
turrita, 209, 213. 
Coraphitea 
kuootia^ 29. 
Coidnoula 


ptmiia, 55. 
radiaia, 55. 


Oorernia 
livida, 329. 

Oorinea 
matheufi, 580. 

Cornufer 

corrugatuB, 88, 90, 
dorsalis, 90. 
guppgi, 90. 
solomonis, 88, 90. 
vitianus, 173. 

Coruoia 
zebrata, 88, 90. 

OorTua 

japonensis, 465. 
kawamnsis, 218. 
ori&ntalis^ 459. 

Corycia 
mytylata, 323. 

Oorydon 
mmatranus, 278. 

Coryphooera 
ajricana, 86. 

Oorythaii 
leucolophus, 44. 

Corytheola 
cristata, 44. 

Oorythura ^ 
cimiamomea, 49. 

Coametomia 
vexillarius, 40. 

Oosmia 
ep. n., 309. 

Ooamopbila 
xanihindyma, 223. 

Coaaua 

I comm, 647. 

I liyniperda, 646. 

! mcarim, 646. 

Coaayphti 
, heughni, 21. 

I veriicati8,2\. 

Cotile 
cincta, 40. 

I Coturnix 

communis, 467. 
ussurianm, 467. 
vulgaris japonica, 
467. 

Ootyle 
sinenm, 454. 

Crambua 
luteellwi, 337. 

Craapedia 
persimilis, 322. 

Oricetodipua 
flams, 447, 448, 

449. 

farvus, 450. 

Cneetomys 
gambianvs, 10, 16, 
480. 


Cricetulus 
pAarus, 133. 

Crioetua 
aureolus, laH. 
aztecus, 133. 
calif ornictis, laa 
cinereus, 134. 
frumentarim, ia6. 
leucogaster, 138. 
lettcopus, 133. 
i longicaudatus, 133, 
134. 

I mexioanus, 138. 

I michigancnm, 133. 

mongolicm, 134. 
j ohscttrus, 134. 

! paluslris, 133. 

: taylori, lai. 

I torridus, ia3. 
j truei, 133. 

(Onoohymya) kucogas- 
icr, 

(Rhipidoraya) lati- 
mam/s, IHS. 

, ( — ) leucodmfyltts, 1 33. 

t ( — ) mastacalis, 133. 

, (•' ) sclateri, 13ii. 

j ( — ) sumtchrasti, 133. 

(Tbomaaoniya) dne^ 
reus, 134. 

j (Veapcrimus) leucopus, 

I 445, 447. 

} (— ) taylori, 440. 

I Cricula 

I irifencsfraia, 119, 

I Orinia 
' varia, 170. 

' Crinijfcr 

gutturalis, 272. 
drcpitans, 24. 
verrraiixi, 24, 

: Crinodes 
, sommeri, 646. 

! Criooephalua 
rustfcus, 378. 

: Criooeria 
* cAinensts, 340. 

' ruqata, 340 

triplagtata, 340. 

! Crithagni 
j Aarhif.ta, 37. 

Crocidura 
djoriam, 7 . 
fuliginosa, var, tri’ 
chum, 517,532. 
Orooodilua 
american/m, 439. 
mUlfftiow, 4^. 
|id^9ma,88, 9a 
Oromflepiaa 
nlfimis, 258. 
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Oropera 
testacea, 83, 
Crossarcbus 
fasciatus, 6 . 
obsctirtia, 7» J6. 
gehra, (?, IB. 
CryptobranchuB 
japoni<ms, 434 
OryptocephaluB 
ckinensis, 341. 
crucipennis, 341 . 
Oryptolopha 
davisoni, 271. 
monfis, ^1. 
trivirgata, 271. 
Ci^ptop# 
hfrtcvm, 556. 
tnermipe^, 556. 
CryptoBoina 
prasfam, 241. 
Cucuhis 

canorus telcphonu*, 

m\. 

rlamosus, 42, 

42. 

gulans, 42. 
tndicvif, 466. 
validm, 42. 
CncumariB 
ummilu, 389, 
forlmi, 389. 
Culicicapa 

cef/hnettm, 271. 
Culata 
grex, 388. 
nova-guinrxe, 388. 
schmideltam, 388. 
Curubasa 
crumtata, 310. 
CUBCUH 

orienfalu, 248. 

Outia 

cervimcrism^ 276. 
nipaJenm, 276. 
Cyanal(^on 
leucgpggia, 193, 
Pyane 

decipiens, 604. 
CyanopoliuB 
cganm^ 465. 
Cyanoptila 
cgammefafn^i, 465. 
Cyrlobatis 
olk^dactylta^ 127» 


OyoloduB 

100, 102. 
OyclopboruB 
sp., 245. 

244; 

245 . 

fidgurntm. 244. 
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Cyclura 
nubila, 100 . 
Cygnopgis 
! cygrutidm, 460. 

I Oygnua 
t 460. 

I olor^ 458. 
j Cyligrainrna 
! latona, 85. 

! CylindrodesmuB, gen. 

I nov., 558. 

i hirsutu^y 558. 

Cyinalophora 
I alhicodatay 652. 

' ampUata, 652. 

anguftaia, 652. 
arciijien nim, 653. 
argefiteopicia^ 652 
j duplarisy t>53. 

j nwjrma, 653, 665 

; mirahilhy 651 . 

! octogeunia, 652. 

(i53. 

i ortfhri.^, 652. 

J or, 652. 
j plumbea, 6.52. 
f pu>icib/era, 653. 

rvju'oiCis, 653. 
irutfSy 652, 655. 
Cymotboo 

, CrPTHf, 61. 

^ Cynouycteris 
! brachyotuSy 476, 48.3 
484. 

Cypriea 

hungn-fordiy 208. 
pyriformis, 208. 
Cyreim 
pusiUoy 5.5. 
radtata, 55. 
CyrstOBtomuB 
frtnaiusy 197. 
Cyrtacantbacris 
dispari/isy .549. 
j fiidlinea, 549. 
melanoceruSy 5.50. 
nigrieumcy 650. 
Oyrtonotus 

niUft^y 370. 

Cyetidia 
sfratmicgy 614. 
Cytherea 
quUata, 213. 
(Caryatis) hunger fordu 
212, 213. 

(— ) isocardiay 213, 


Dartyletbra 
eapetmiy 434. 
Dafila 
n^tfa. 460. 


Dahira 

i nthiginomy^X. 

! Danais 

hmniaccy rar. petiir- 
j rana, 57. 
i Baphnusa 

coUigatay 587. 
Dasaratha 
himalayanay 397. 
Dasvcbira 
a tow, 631. 
acronyctuy 631, 642. 
aynaia, 632. 
argentatuy 632. 
dalbergicpy 399. 
inclusoy 399. 
lumdafay 631, 642 
! pryeri, (kH . 

' pudicdy 631. 

1 solifariay 6.31. 

Dasymjs 
gueiffciiy 12, 16. 

Dawypeltit* 

scabrOy .51. 

j Dasyprocta 
punctata y 129, 

1 Datanoidfs 
i sp , 63(\ 

' approximansy 636, 637, 
6)55. 

j famatay 6.36, 637. 

' Beiiernem 

afhtpHHctay 573. 

I Beilepbila 

era.Sy 220 . 
eupfwrhix, 120 . 

I gal by 120, 583. 

In'ornkdy 293. 

I ruhiginosay 58.3. 

, Deiopeia 
; ciugufi/era, 83. 

' pnlcheUa^ 83, 120, 121, 
61 . 5 . 

: Benias 

coryli, 120 . 

Bemiegretta 
sacra y 187, 202. 
Bendrobates 
j tinctoriuSy 173. 

I Bendrocbelidon 
) comaia, 278. 

I hngipenmSy 278. 
j Bendrofaleo 
! cesalon, 461. 

1 Bend roliy rax 
j arbvmfs, 15. 

I emim, 15, 16. 

I Bendrophis 

caJligadery .88, 90. 
wtomonisy 88, 90 
Bendropieus 
fafrenvagiiy 40 
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Bentalium 

compreammi 569^ 570. 

Deomys, gen. nor., 130. 
ferrugineua^ 130, 135. 

Besoiobatbra 
niphophca^ 678. 

Bestolmia 
insi^ms, 644. 

Diacriftia 
irene, 615. 
ruasula^ 615. 
suhvaria^ 616. 

Biadema 
bolinat 223. 
setomm^ 388. 

Biapromorpha 
t^aaciata^ 87, 

Biceuxn 
(ttneum^ 107. 

Biohromia 
duplicaZiSt 226. 

Bicranura 
ermineat 644. 
felina, 643. 
vinvZa^ 643. 

Bidelphvs 
aurita, 129. 
cancnvorUf 129. 
dimidiata, 353, 354, 
365. 

marmpidliSj 129. 
virginiana^ 129. 

Bielephila 
romamvif 583. 

Biffama 

hearseyamj 295. 

Bigenea* 
dlbifronsy 247. 
leucopn^ 246. 
malapam, 247. 
mmfiiger, 247.- 
aolitaria, 247. 
rntbrnoniligeTf 246, 247. 

Biludia 
vtcreiUt 689. 
nehulosa, 571. 

Bionycbopius 
wiveua, 620 . 

Bipbtera 

408. 

pallida^ 298. 

Biplotyla 

, cyckapUa^ 230. 
oohrmmat 230. 

Bipodomys 
agUiSf 448, 449. 

— minor ^ 448, 449. 
deoBftiy 449. 
phUUpHt 448* 

Bipas 

irregularis^ 88, 90. 


Birpbia 
targuiniat 119. 

BiBGOgloasue 
pictus, 126, 164, 181. 

500. 

Bie>8odeote8 
ardeaiacus, 47. 

Bistenia 
japonica, 378. 

Bocirara 
(BquUineata, 330. 
uvaria^ 330. 

Bolichosticba 
perinephee, 230. 

Boliohus 
flavioordU, 371- 

Borika 

sanguinoUnta, 310. 

Bothtba 

mesenterialis^ 228. 

Bracasnura ' 
agramma, 229. 
dsthenofa, 229. 
myota^ 2^. 

Bragana 
pansalia, 546. 

Brepana 
acuta, 649. 
crocm, 649, 656. 
curvatula^ 649. 
falcataria^ 649. 

'fiava, 649. 
harpagula, 648. 
l^alina, 401. 
japonica, 648. 
lilacina, 401, 402. 
palleolm, 648. 
pair ana, 648. 
scatnoaa, 648. 
simillima, 402. 

Brepanulidee 
rufulus, 654. 
paiZeolus, 648. 

Brymocataphiis 
7iigricapitatua, 275. 

Brymocichla 
incana, 21 . 

Brymceca 
eoncolor, 28. 
mgstacea, 22 . 

Bryiuoica 
curvirostris, 24. 
natalmsis, 24. 
atrangei, 

Brymonia 
chcmia, 639, 640. 
cirotmaeripta, 643. 

640, 655. 

mani^, 369, 565. 
permagna, 643. 
frimacuk, 640, 


Bryoaoopufl 
^m*8, 25. 
aulphureipeciua, 25. 
Brypta 
dentata, 371- 
Burgella 
hvkula, 241. 
Bypblebia 
trimenii, 98. 


Bjegonia 


ammtta, 316. 
analis, 316. 
arctotmnia, 316. 


conficiena, 316. 
laiifascia, 316. 
olympia, 316. 


; Eaclee 

iniperiaZia, 120 . 

Earias 

chlorana, 606. 
chromataria, 605 . 
limbam, 005. 
ocbrofeucamt, 606. 
pudicana, 606. 
romfera, 606. 

Echina&ier 
purpuretta, 384, 388. 

Eohinodiecue 
biforia, 884, 088. 

I Ecbinolainpas 

oviformis, 384, .*188. 

I Ef'binometra 
J lucuntn, 384, 388. 

ohlonga, il88. 

J EchinoneuB 

cgcloafmnua, 388. 

, Ecbinotlirix 

calamaria, 388. 

I Echinus 
I anguloam, 388. 

I Eclectus 
[ poluchloros, 249. 

I pofychloms, 187, 189. 

; E^ma 

{ mvilinea, 638, 6.55. 

Edoliisorna 

erytkropygittm^\8^,X^. 
erythropagm, 196. 
remotum, 184, 185. 

Egnasia 
erehina, 817. 

Elainea 
paaana, 107. 
ridleyana, 107. 

Eloysina 
trandueida, 612. 

EleotrU 
ellioti, 262. 
hoedtU, 264. 

261 . 
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Elininia 

Uingicmt^a minor ^ 27* 
terenta, 27. 
Emballonura 
nigreicens, 479, 483, 
484. 

Bmberiza 
cmtaneicepSf 435. 
fucata, 465. 
rmtica, 45(». 
spodoctphoUa, 406. 
Kmbolophorus 
frieillus, 428. 

Kminia 
lepida, 21. 

Empiisa 
egena^ 88 . 

Engina 

angtdaia, 210, 213. 
Enymis 
hiZronii, 90. 
carinatusy 88, 90. 

Enya 

an>crwi, 585. 

Eopliona 
metanura, 45^1. 

Eos 

cardinalis, 187, 190. 
E{)acrotnia 
rujwtrifiiat .550. 
l^pic<jp(na 
menna, 612. 
simahm^ Oil, 65,). 
Epifidonia 
nqnata^ 32*3, 

Epilachiia 
sp., 539. 

Epineplielus 
retoufi, 259. 
Epoiuophoriis 
frmiquefi, 7 , 16 . 
(Hypaiguathua) nion- 
strnsuny 7, 16. 
Eraatria 

mandgi httriana, (U>9, 
vermiailutay 222 . 
Erobungela 
nielatiauges, 230. 
Erebus 

albii itu'tus, 31.5. 
Eremouiela 
ekgansy 22 . 

Eriiita 

mode^alUy 579. 
Eromene 
ocHUay 337. 

Eronia 
ckodoroy 96. 
dUatatUy 96. 

Eroaia 

miehifmill»y 228 . 


Erythropygia 
rufioauaay 21 . 

Erythrosterna 
lutisoUiy 466. 

Erythrura 
prasina, 140. 
psikaoeay 140. 
triohrody 197. 

Esacus 

magnirogtrhy 201 . 

Estigineiie 
laetinmy 620. 
^nmthmtriy 018. 
mtjereM, 618. 

Estrelda 
udrildy 32. 
atricapiUa, 32. 
eineredy .32. 
nmnuia, 31. 
pahidic ditty 32. 

I rhrpopggtty 32. 

I aunfiaotty 32. 

I Eteru^-ia 
; ew'hrttmoidcgy 
I 613. 

I puU'hclla^ 295. 
rnnuta^ 612. 
trditumitty 20.5. 

Kxocoelus 
alfipmrhis, 2<>.5. 

; katopron, ^5. 

I Kubapbo 

hrevkornUy 296. 
guntaritty 296. 

I Euboliiv 

1 nasifertty^l. 

Euchloe 

I cardamumy 120. 

Eiichlora 
j viridtgy 374. 

f Euchrouiia 
; fulvidtt, 82. 

I gattg)m‘deyhl\. 
i (H'toiuttculatay 594. 

j ftperckhtSy 82. 
i Eudragana, geu, iiov., 
j 545. 

; limbttta, 545. 

; Eudroinias 
1 odaiicmy 49. 

Eudynamis 
(ganocepka/tty 191. 

Eudyptes 
vhrgsocomty 265. 

Eudyptula 
mi/ior, 252, 253. 

Eugoa 
grisea, 604. 
obscura, 604, <155. 

Eumelia 
^ nmiiUy 578. 


Eumeta 
minugculdy 598. 
pryeriy 59S. 
wardiiy 598. 

Euphiedra 

eleuSy 61. 

Ell pith ecia 
sp., 331. 

qmdripuncttttay ,‘i.M I . 

! trim gnat tty 331. 

' Euplecta 

afaraiiensiSy 243. 
fatcaitty 243. 
hdlidferuy 243. 

! niammillarigy 243. 

j pangtty 243. 

; piiigouugensigy 242. 

J Euplectes 

pamntccpsy 33 . 
Ittdofnsky 33 . 

' taktty 33. 

! Euplexia 

i alhovitfata, 29.3. ,*10«. 

j prciiiiatay 293. il08. 

i Euprepia 
' odia, 617 . 

phasoaomay 617 . 

— , vrir. aunfy'finify 
617. 

I Kuproetis 
! abdo?ninalig, 398. 

, irrorata, .545. 

: postktty ,398. 

pygmm, 297. 

, Eupterote 
t /rater, m, 406. 

i inmlidtty 4(H>. 

t Euptyolna 

ocirr/iddy 60. 

• Eurhipia 

bowKtriy 98. 

I Euripus 
I iurasioideSy 79. 

• Eiirois 

; auriplem, 308. 

dir eng, 308. 

Eur3'j>ijene 
neophnm, 91. 

plUtonaXy 61. 

violacetty 91. 
Eurystotnua 
(ifeTy 44. 

cnmirostriSy 187, 

194. 

orientalis, 462. 

Eurylele 
drt/ope, 92. 
meiieerte, 92. 
ttphicme, 92. 

Eusohema 
pifornty 576, 
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Vuseinia 
j/apanat 613* 
siriella, 371. 580. 
villiooides, 013. 
woodfordiit 671. 

Ettspiza 
rutila^ 466. 

Euztetha 
ftaviventris, .'549. 
thoracica^ 348, 349. 

Eutricha 
dohsa^ 6*457. 
excelUm, 627. 
fentoni^ 627. 
pini, 627. 
remota^ 628. 
eonata, 627. 


Faloo 
oUopex^ 46. 
ardesiacia, 47. 
communis^ 459. 
euvieru 46. 
hmdersoni, 461. 
rufiooWSf 46. 
sMuteOy 459, 461. 

Felis 

oaUgata^ 6 , 16 . 

— domestioatat 6 . 

nervalf 5. 

servalma^ 5, 6, 16. 

‘ Fentonia 
levis, 644. 
ocypeie^ 644, 

Fierasfer 
homei, 265. 

Franoolinus 
ffrant% 48. 
icterorhynchMf 48, 
pUeatm^ 48. 
ockrogaster^ 48. 
shoanusy 48. 

Fiutarcala 
aretiea, 252, 253. 

Fregata 
aquila, 529. 

Fringilla 
caforis, 218. 
montifrmgiUa^ 466. 

Fringillaria 
capeafsis, 37. 
forfmiy 37. 
wwyor, 37. 
onmtdlU^ 37. 

Fromia 
indica, 388. 
miU^poralla, 388. 
twtMdfii, 388, 389, 

Fmgtlegua 

465 . 


Fuliz 

460. 
marila, 460. 

Funiculina 
qmdrangularWt 267. 

j Oalerita 
! -modesta^ 28. 

< G-aleruoa 
I fulminanB, 351. 

I Oalerucella 
I puneiaMtiafa, 351. 

I Galago 

' dfmidofi, 6, 16. 

Galerida 

, cnstata eoreensU^ 464. 

Gaieritti 
cristatat 29. 

Gallicrez 
cinereaf 469. 

Gallinago 
hyemaliK 459. 

I 8colx>pacina, 468. 

I stenumt 46^ 

I Galluz 

I dom^sticm, 187. 

Gampola 
1 nootUy 614. 

' Gampsorhyncliua 

I saturatior^ 273. 

torquatm, 274. 
i Ganorifl 
rapait 76. 

GarpuUis 
j hrandti, 465. 

I Gastropacba 

I alniJoHa, 629. 

' ilictfoliaf 628, 

— , Tar. japonica, 

, 628. 

: poptdifoUat 629. 
j querdfoHa^ 629. 

vi^thn^^ 29& 

I GaTializ 
! ganqeticM^ 439. 

I Gazella 
' grcmti^ 4. 
j thoTnsoni, 4. 

Gecinus 
canm, 466. 
puniceuBt 279. 

GMko 
lif^eri, 535. 
pwtmlm^ 535. 
vittatue, 90. 

Gehyra 

oceanimt 88, 90. 

Gelastooera 

exwta, 006u 

Goleohia 

•p., 838. 


Genetta 
tigrin^t 6 . 

Geocorypha 
modtda^ 28. 

Geoffroyius 
hetBroclUus, 187, 189. 

Goompitra 
miniata^ 602. 

I Georyobiis 
I da/narensiSf 1 4. 

ochracm^cxnereuH, 14, 
16. 

Gerbillus 
zp., 10. 

leucogasfert 10 . 

GerrpB 

! altmnnis, 260. 

Betifer, 260. 

Gboria 

eoUitoideSf 601. 

Glaphyra 
atomoBit, 607. 

Glareola 
eftiini, 18, 49. 
ntfgnpoda, 49. 
nu^htjliB, 49. 

Glaucidium 
perlatum, 47. 

Globicera 
rufigula^ 187, 199. 

GlosBopbaga 
Borichfa, 129. 

Olupbisia 
nidica, 40.5. 

I Glutopbriiiiaa 
; fiontracia, 75. 
epaphm, 75. 
malatha^ 75. 
satnif 75. 

Glycyphana 
hmsoni, 377. 
etipreola, 37^. 
ftuvUtem7na, 377. 
jucunda, 377. 

var. argui'o$ticta. 
377. 

k%tpm, 377, 
pUifera, 377. 
vindiopoGa^ 377. 

Glypbodes 
txceUalu, 579. 

BtoMu, 

Gnesia 
mmippe^ 66 . 
permna, 66 . 
pmtdeaim^ 66 . 

Gnophodes 
diverw^ 58. 

Gnophoi 
mtpmetatOi 321. 
iaomttra^ 321. 
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Gnophos 
mucidaria, 321. 
obteofarid^ 321. 

perlitay 321. 

Gobi us 
liftorexiSt 261. 

Godana 
wmilaiuit 337. 
Golimda 
fuXchdla, 11. 

Gomalia 
dmti, 81. 

Gomelia 

albqfamata, 81. 
Gonutliothlibus 
erotoidest 22 (). 
Goniodi8i!U8 
artioulatm, 3^9. 
Gonitis 
solitrix, 223. 
vitlpina, 223. 
xanfhockrod, 223. 
Gonoclostera 

636. 

timonides, 63t5- 
Gonodela 

fusivmarpinatfi, 323. 
sink'arin, 323. 
streniaMria, 323, 
Oonopliora 

dnum, (V*)!. 
var. itUiumedta, 
651. 

deraaoiden, tiol 
Gnnyocpphalus 
god^jfropk 90. 
Oorgnpis 

itiphoniea, 645. 
Oo?irana 
bipars, ,597, 
GramiiKxles 
alcitom, 225, 231 . 
delta, 225. 
peometrica, 8.5, 
oentwola, 225. 
stolid a, 317. 
Qraminist^s 
piincfnfHS, 2(i0. 
Graphipliora 
ca/teiv'nis, 306. 
eotptaia, 307. 
itompta, 221 . 
dafUii, 293. ;106, 307. 
ravidu, 306. 
valida, 305, 

Gniucalus 
eleiqan9, 187. 
kohpolimi 184, 196. 
peeioraltSf 25. 
piisUlui, 184, 187, i^HS. 
9c/nferi, 187, 196, 


Gnis 

leucaitchen, 468. 
leticogeranus, 6.57. 
viridiroslrU, 468. 

Grjilacris 
rufovaria, 548. 
tessellafa, 648. 
varuihilia, 548. 

Gymnodactylus 
niarmorattts, 529, 534. 
pelapmts, 90. 

Gymnophthalmus 

quadrilineaitts, 352. 

I Habropyga 
j hijpomd^m, 31. 
ctnot'hroa, 31. 
suhjlam, 32. 
tenerrifna, 32. 

Ilabrosyne 
derasa, 406. 
frafenia, 406. 
indica, 407. 

Hadcna 

ailjunt'fa, 30S. 
ch^nopodfi, 308. 
thdassina, 308. 

Haematopus 
osrulamf 459. 

Halcyon 

coromandns, d.vl. 
leiteopppia, 187, 193. 

* pUeatus. 462, 
mncta, 187, 193. 
i saurophapa^ 187. 19,3. 
iristrami, 193, 

Haliaetu.s 
alhinlUi, 453. 
hramrl'n, 4,51. 

j IfUi'opader, 187. 188. 

pelmpcHs, 452, 4^*>3. 

1 Haliastnr 
1 pirrenera, 187, 18S. 

I Iliinianumida 

j dmdulm, 61. 

1 Haplodactyla 

andatnanemis, 387. 
au^dralis, 385, 387, 
389. 

Hapsifera 

s^^cluMlloy 338. 

Harpactcs 

erpt hrocephu / n», 280. 
h^psoui, 280. 
kammt)a, 28*1. 
ores/cim, 280. 

Harpalus 
cnalmdm, 370. 
crates, 370. 
pri«eii$, 370. 

1 rvpMtis, 370, 
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Harpalus 

tardus, 370. 

Harpyia 

major, 476, 483, 

484. 

Qcppete, 644. 
taczamwskii, J>43. 
Hecatera 
modesta, 309. 
Heleioporus 
alhopunctat us, 170. 
llchthiH 

arm ip era. *309. 
pdtipera, ,‘309. 

: Helix 

I akontanpeasis, 242. 
i boxalli, 211, 21 3 . 
i cpclostremoides, 212, 

I 213. 

hdtoui, 242. 
oldhami, 242. 
succiveta, 212. 
(<4e\esella) kariola, 

242. 

(Planispira) sculptn- 
rtta, 242. 

(riectopylis) penirrfa, 

243. 

t ( — ) ponsimhpi, 243 
(Traclna) dints, 242. 

I (— ) emenstis, 242. 

1 Hcllula 

* ttndalui, 335. 

' Helodcrma 

I susprctum, 266. 

' Heumns 
j ajfims, ,582. 

aifenmtu, 581, 582. 
botuliplli,formis, 581. 
cpnniris, 220. 
cymalossum, 120. 
/usiformift, 391, 581. 

1 hplas, 511. 

mandarma, ,581. 

I radians, ,581. 

' mundersn, 294. 

■ sieholdi, 582. 
j 391. 

I Hemero])hila 
j su^plapiafa, 320. 

• Hcniidactylus 

brookti, 50. 
i Hernicuryalid, 384. 

! Heraiplccta 

hvmphrepsiana, 242. 
zimmapensis, 241. 
Hemitiibiie.v 
bethedii, 494. 
fnsipnis, 494. 

Henucha 
deleporpuei, 81. 
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Hepialus 
rnnuluSt 645. 
excresoens, 645, 646. 
.heetm, 645. 
pauperaties^ 646. 
velleda, 645. 

Herbula 
cesjdtalu, 334. 
meleagrisalui, 334. 
Herp®nia 
iteratdf 96. 
melanari^e, 96. 
Herpomis 
xanthokucoLy 275. 
Hesperia 
97. 

forestany 81. 

inconspicuay 81. 

keithloa; 97. 

inathiaSy 81. 
He8i>eroiny8 
longioaudfUnSy 1.S4. 
obscuruSy 134. 
Heteraspis 
imperially 345. 
nitidissima, 345. 
vestita, 345. 
Heterooatnpa 
basidrigat 400. 
Heterogeuea 
conjuncta, 611. 
fiavidorsalh, 611. 

— , Tar. fuscicoatalitiy 
611. 

fidgensy 609, 6.55. 
hiiaxaiay 610. 

hilanilay 610. 
prinoeps, 610. 
uneaUiy 609. 
Heterolocha 
phmmeodmiiata, 319. 
Heteropan 
dolensy 220, 231. 
Heteropbasla 
simiMimay 274. 
Heteropoda 
venatoritty^l, 
Heierosoele 
incatmBy 457. 
Hipposiderus 
cervinuSy 478, 483, 484. 
diademay 478, 483, 484. 
iHcmpidaitw, 478, 483, 
484. 

Hippotion 
ceUrloy 293. 

Hinindo 
fiUferay 40. 
gordmi. 40. 
gtdtitraJlky 402. 
rmtictiy 40. 


Hirundo 
genUn^a^ 40 . 
smithiy 

tahitUsay 187, 194. 

Hololepta 
8p., 538. 

Holothuria 
aJhiday 389. 
argu»y 389. 
atrXy 385, 389. 
cadelliy 389. 
camrea, 389. 
edulisy 389. 
fimo^cinereay 389. 
mitansy 389. 
impatiemy 389. 
imigniBy ^9. 
limafay 389. 
mcmdatay 389. 
marimratay ,*185, 389. 
monaaariay 385, 389. 

I migray 887. 

1 ondaiitjeiy 389. 

I papillatay 389. 

I pardalisy 389. 

I peregrinay 389. 

' grahray 389. 
bpiuiferay 389. 
vagaJkinday 385, 387, 
389. 

Homalattus 
auratuSy 561. 

Homo^ 
clathruMy 317. 

Homoptera 
I vilisy 313. 
j Hoinopua 
I areoUUttty 251 . 

femoraliMy 251- 
j signatugy 251. 

{ Hoj^trum 

I sp., 538. 

.| Hoplia 

ri^peSy 372. 

Hoplooephalus 
ntslanurugy 88, 90. 
pary 89, 90. 

1 poTphyrtacay 89. 

wood/ordiiy 88, 89, 90. 
I IIoplopteruB 
' ^nomsy 49. 
Hoplostemus 
japonvmy 373. 
Hormiea 
mtTnhoideay 317. 
Hulodes 
oaraneay 575. 
Hupodonta 
e&rticaiiit 639. 
Hyamia 
sp., 22^. 


Hyamia 

pdlpUaligy 226. 

Hyblfea 
pueroy 223. 

Hybooampa 
mUhcmseriy 641. 
Hyboma 
dUmUy 408. 
gtrigom. 409. 
HydnUodes 
sp., 545. 
ergfhumtigy 318. 
gravatilky 545. 
Hydrocampa 
1 aquatUUy 579. 

i tortaliSy 334. 

j Hyla 

1 albopmiefafay 167, 168. 

! arborea, 167, 169, 181, 

I 496, 497, 498. 5tK), 

501,511. 
i buergeriy 205. 

luvritlfay 146, l.M, 160, 

, 167, 181, 498, 501, 

511. 

ewingii, 167. 

I fregcinetiy 167, 497, 

501 . 511 . 

; /irA<?a«/a,151,167,169, 

501. 

liUeUy 5K). 

I tiuteropg, 88, 90. 

I peroniiy l(t7, 498, 499, 

501.502.511. 
thesaurendgy 90. 

1 Hyloeocarcinus 
j htnniiy SChI, 564. 

nutalk, 5()1, 56*3, 5^>4. 
j Hyliota 
I ftavlgadra, 26. 

1 orietdalufy 26. 

\ Hylipsornis 
{ mtvadoriy 37. 

Hylodes 

martinieeimg, 170, .503. 
Hyloious 

’ caligineuSy ,588. 

I davidky 589. 
pinasttiy ^3. 
Hylophila 
pTa»iiianay 606. 
xglphay 606, 607, 
Hymenia 

fanoialiSy 220. 

' reourvalwy 229, 3113. 
Hypanis 

aohdokiy 64. 

godjgtmy 64 , 

Uithyitty 04. 

mmtmriy 30 . 
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Hypetui 
obdwicdM^ 317. 

317. 

ooJmmharia^ 317. 
curtfiferalia, 317. 
lacera^lis, 317. 
semicluaalis, 576. 

Hjperftompii 
hifttrio, nl7. 

Hyperythra 
Umholaria, 318. 
hkfca, 318. 

316. 

pmicillaria^ 318. 

Hyphantica 
cardimlis, 33. 
hamatocephala^ 33. 

Hyphantornis 
abyssinica, 36. 
crooata^ 34. 
dimidiaia^ 36. 
ffnerinif 34. 
hdhemnica^ 36. 
tuteola, a5. 
onilariiM^ 34. 
nfelHnm^ 35. 

Iiypr)cala 
jUumiromk, 2li4, 

Ilyporhera 
to. 119. 

Hypolais 
pafJifJa^ *J0. 

Hypolimnaa 
alc^mene^ 542, .543, 
anfigonr, 543, 544, 
bolina, ,543. 
inaria, 61. 
fwteri, .542. 
misippits, 60, 61, 
mmtrousrierif 543. 
mofileyi, 543. 
narmi, .543. 
wmiwi, 542, 
otakeifte, 543. 
pallescem, 54J3, 544. 
pulchra^ 543, 
mlmacis, 61. 

Ilypf)Wca;na 
phUhpius, 69. 

(Tatura) pachalka, 69. 

Hyponomeuta 
assamen^s, 338. 
mitlepit-nctatellm, 338, 
padi, 338. 

Hypopyra 
capenm, 98. 
eadrioam, 315. 

dtana^ 572. 

572. 

woodfordi, 221, 231. 
Pboo, Zool. Soc .— 181 


Hypsomadiiw 
imignk, 650. 
Hyreua 
Ungcm, 69. 

Ibis 

nippon^ 468. 

— HinensiSf 468. 
Icanibosida 
dorsalis^ 394. 
loteropaie 
crof'ota, 35. 
Ictidonyx 
zorilla^ 7 . 

Idaoa 

mutmida^ 322. 
pallida^ 322. 

Iguana 

Merculatiit 100. 
Ilattia 

cephtisalis, 303. 
Uiil^ris 
sinemnSf 595. 
lllibris 
sp. ?, 59.5. 
einensh, 595. 
trista, . 595 . 
Ilyodrilus 
coccineuSj 494. 
Indicator 
emmi, 18, 43. 
major, 43. 

Ino 

chinemU, 695. 
lodis 

che^'ometa, 227, 577. 
minuiata, 577. 
Iflopteryx 
siff/ifferalis, 230. 
Ispida 

%enyal4!iim, 4<>3, 
Ifpidiiia 
picta, 41. 

Ixalus 
fus(ms, 205. 
leucorhinus, 173. 
opintharhndm, 205. 
saaicola, 205. 
schimrdmim, .503. 
m/vafufus, 205. 

Ixidia 

cyaniucnfm, 272, 
Jana 

gracilis, S3. 
strigina, 83. 

Jartheza 

chrysographella, 337. 
Junonia 

albmncta, 62, 63. 
amsdris, 63. 

8, No. XLVII. 


Junonia 
boiypis, 62, 63. 
oebrmc, 62. 
chorimmc, 64. 
delia, 62. 
doantha, 63. 
cuama, 63. 

(jdami, 64. 
h're, f)2, (>3. 
infrojcta, .56, 63. 

1 micro mera, 64. 
ocyale, 62. 
orifhf/ia, <> 2 . 
pdaryo, 64. 
sophia, 63. 
swtnkoei, 62, (>3. 
terea, 64. 
wallftcci, 62. 
we^crmonni, 62. 

Karana 

det'orata^ 407. 

Himilis, 407. 

Katha 

apnea, 599. 

Kerivoula 

hardwickei, 484. 

Labidura 

nigricomis, 546. 

! Laoerta 

I muralis, 501. 

I La(‘hana 

ladakevsis, 398, 
j Lachnocncnia 
I dtirhani, 68 . 

; Laclinostorna 
ep., 373 . 
dUmphaJia, 373. 
morom, 373. 
parallela, 373. 

Ijaindes 

jievs, 295. 

L^lia 

cct)w»a, 621. 

! gujantea, 621. 

I sinensis, 021. 

< Lagatmiuin 

decagomle, 3S4, 388. 
depresmtn, 384, 388, 

;m 

Lagarus 
aberrans, 370. 
mmhatus, 370. 
mJeiiarsis, 370. 

Lagonoaticta 
melanogasfra, 31. 
mhiima, 31. 
oenochroa, 31. 
rara, 31. 
stnegaJa, 31. 

47 
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Jjigoptera 
eleganSf 316. 
magvsot 224. 
miniacea^ 224. 
Lagyra 

mycitmia^ 577. 
talaca, 577. 

Lamia 
addpha^ 379. 

379. 

Lamiomimus 
gottschei, Sid, 
Li^pidea 
cyclopteris^ 68. 
Lamprococcyx 
b(i^is, 191. 
Lamprocolius 
eplendiduSy SI, 
Lamprocorax 
grandis, 187. 198. 
minovt 198. 
Laniarius 
aulfureijpectu&t 25. 
LaniuB 

excubitoTt 291. 
guhemator, 25. 
mifioTi 657, 662. 
291. 

spheTtocercus, 464. 
vittatus, 291. 
Laphria 
aurifacies, 565. 
mgrocaruleai 555. 
Lapbris 

emarginata, 351. 
Laphygma 
exigua, 304. 
Bqtudida^ 221. 
Larentia 
hcmra, 228, 231. 
conturhata^ 327. 
Laria 

l-nigrum^ 622. 
Larus 

cavhinnans, 458. 
churnea, 292. 
LarTirora 
sihUam^ 455. 
Laaiocampa 
famatdlay 627. 

, pruniy 627. 
rmotay 628- 

strigxday 297. 
Launon 
r^mofay 612. 
Lebeda 
hefmy 628. 

Lebia 

caligaiay 382. 
ohrysomgiay 382. 
ccetidiSy 381. 


Lebia 

dupkxy 382. 
ftmoay 382, 
lafomiy rar. caUstiSf 
381. 

aanthophanay 382. 

Leiothrix 
mitratay 274. 

Lema 

melanopa, 351. 
Leooyma 

dUiiMy 222. 
tibialiSy 222. 
LepidodaotyiuB 

guppgiy IM). 
woodffordiy 90. 

Lepista 
limbatay 98, 
pandtUay 98. 
Ijepocestes 
porphyromdaSy 279. 
pyrrM>ti»y 279. 
Leptaulax 
ep., .5:18, 540. 
timnnensUy 540. 

I Leptodactyius 

albilabruiy 170. 

pentadactylu»y 170, 
182. 

Leptopoma 
mmhotiy 536, 537. 
Leptosoraa 
aolaensviy 573. 
leuoonoey 83, 
sexinaculafuniy 573. 
Leptura 
atray 378. 
cinetay 378. 
imcoeda>neay 378. 
(Pidonia) gibbicolUSy 
378, 

(Stenura) arcuatay 
378. 

Lepus 

cunkulus, 434. 
timidu9y 434. 

Leuoanla 
8p,, 574. 
h%fhci€Ua, 410. 
bistrigatay 292, SOI. 
extrdnea, 301. 
grimfamatay 410. 
inferensy 221, 
irroratUy 409. 
l albuMy 301. 
hreyiy 301. 
penieillata, 292, 301. 
percisay 410. 
iiw^netay 301. 
Leueinodea 
exmptidUy 335. 


Leuoomfr 

aufiMy 622. 

hremccmiiy 621. 
aubflava, far. 

623. 

submtrea, 621. 
Leucophaaia 
syldcokty 70. 

Li^ia 

adastatay 325. 
coctatay 325. 

Lima 

conmntnedy 207, 213. 
confmay 2()8. 

dmkeriy 208. 

excavata, 207. 
goliaihy 207. 
japonicuy 208. 

lamimferay 208. 

Uday 208. 

mithiy 207, 213. 
tahUemiSy 208. 
torresianay 208. 
sml.wndicay 207. 
Lirnaoodea 
•cadatmtSy 609. 
coniunctay 611. 

hilaruy 610. 

Limantria 

dispary far. japonkay 

LimenitiB 
sihyUay 120. 

Limnas 
alcippoidef^y 67. 

akippusy 57. 

chrydppUiSy 67, 61. 
klugiiy r>7, 61. 
Litnnooarcinua 
interTmdiuSy 563, 
564. 

limnodynnciteB 
dorsalis, 170. 
tasfjnaniemdSy 170, 
182. 

Limonidromui 
ittdicusy 278, 464. 
Limosa 

kpponka baueriy 

457. 

Lina 

^nUinctay 351. 

Linokia 

tmvigaiay 384, 388. 
padfic^y 388. 

Lioobelai 
amirciasiay 556. 
Liparis 

xaniharthmy 207 * 
Liptena 
Hmgukmy 67. 
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Idptena i 

undulariSt 67. ' 

Lithosia | 

adauota, 509. ; 

mgrota, 509. | 

ajfineola^ 600, 664, i 

aprica, 699. ' 

coream, 6(X), 654. 1 

orihrata^ 699. I 

. debilis, 51)9, ! 

depHatm, 000. i 

gigantea, 601. i 

gmeoia^ 609, ' 

nelvealUf 600. 
immacufata^ 600. i 

japonica^ 600, ^164. 

Ians, 600. j 

muscerda, 609. : 

pavescens, 600. ! 

striata, 602. j 

unita, 599. 
vetvsta, 600. 

Littorina 

gram-cost ata, 636. 
hmdaris, 636. i 

Lobivanellua 

iiuyrmtus, 457, ! 

Lobopolta j 

dmtnuta, 661. , 

LocusU'lIa , 

fusckthta, 455. 
Lophoceras | 

fasciatus, 41. 

Loph(KK>6tua I 

atrip/oga, 641. i 

Lophopteryx j 

catrttiina, 640. 
cuottlla, 640. 1 

ladhdai, 640. | 

prgcri, 641. ; 

Lophura 
saiigaica, 683. 
LophurouiyB ' 

jlavo-punctaius, 14. > 

sihipusi, 13, 14, i 

16. 


Loriua 

cardimlis, 249. 
chioroccrctiSf 187, 
190. 

Loventa 


elongata, 884, 388. I 

Loxia ; 

eundrmfra aUnmntris, i 

466. j 

Loxioidea i 

bailUni, 218. 


Luidia 

fisficifer, 389, 
kcmwichiit 364, 388. 


Luidia 

nmeulata, 384, 388, 
389. 

Luporodes 
nigripennk, 350. 
Lutianua 

a/rgmUmacidatus, 260. 
Lutra 

leptowgx, 564. 

Lycaena 
asopns, 68. 
corgd/m, 120. 
knysna, 69. 
mirriqua, 68. 
osiris, 68. 
pulchra, 68. 
LycHjneathefl 
princeps, 69. 

Ijycaon 
pictus, 7. 

Lyoauges 
dcntissits, 322. 
rdictata, 322. 

Lygceus 

iojigiuscutm, ,553. 
mifiriffescens, ,55.3. 
Lygodactylus 
gutturalis, 50. 
Lygoaoma 
alltofasciainm, 88, 

90. 

anolis, 90. 
cominnatuni, 90. 
cyamgasier, 88, 90. 
cymmrum, 88, 90. 
imtivifatiSt 529, 534, 
,536. 

•nignun, 88, 90. 
smaragdinurn, 90. 
whmotns, IK). 
V'OiKifordi, 90. 
Lygropia 
sirwxantha, 22V). 
Lynianlria 

albo/asria, 629, 655, 
aurora, 

— , var. fusca, 629, 
655. 

camecolor^ 399. 
cotwohr, 399. 
dispar, 630. 
fumida, 630, 
japonka, 630. 
marginata, 399, 
monm'ha, 631. 
nigra, 399. 
pmilla, 399. 
superans, 298. 
umbrosa, B^M). 
t Lyiimcdjmatea 
; iamaniensis, 503. 


Lynoornis 
ternmincki, 278. 
Lyaeidia 
iniUata, 577. 

Macaria 

strematnria, 323. 
Macrochlamys 
contscpta, 241. 
Macrocorax 
woodfordt, 185, 186, 
j 187, 198, 249. 

! Macrogloaaa 
I ap., 220. 
affiyiis, 582. 
binuhylaus, 582. 
fiilvicaudata, 571. 
pyrrhostwta, 582. 
saga, .582. 
samidfrbii, 294. 
sieholdi, 582. 
sfdfafarum, 582. 

' Macroglossua 

austra/is, 476, 483. 
484. 

mintmus, viir. australis, 

476. 

! Macron UH 
I ptdosus, 275, 
Macruiiyx 
(roccus, 28. 

; Macropterrx 

' 278. 

' long tpr unis, 278. 

, mysfacm, 187, 194. 

j Macropjgia 
1 rufo-castanea, 187, 

! IHK). 

I Macroaila 
; imxavta, 588. 

i Ma*ehot> pa 

; ftihginosa,*d80. 

' Maguiaba 

; vaxidalu, 317. 

j Mahasena 
I hocktugii, 397. 

I Malacoin>8 
I ferruy incus, 130. 

1 longlpes, 11, 16. 

Malletia 

angulaia, 208, 213. 
Maraoatra 
brassico', 302. 
chalybeata, IK)2. 

( dolorosa, 302. 

nigcrrima, 302. 
stolkzhs, 302. 

Manis 

fricnspis, 16. 
Maraaiuia 
awrca, 230. 

47 * 
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UTBEX. 


Marasraia 
erUitalUi 230. 
Mareoa 


pendope^ 460. 
Maretia 
aUa, 388. 
Margaronia 
uUiialis, 670. 


glautctUaliSi 220 * 
oceanitist 229. 
iramvisaliSf 334. 

Maruoa 
aquatUis, 579. 

Masalia 
Ma, 411. 

Mecistooephalus 
castawiceps, 553. 

Meoistura 
trimrgata^ 464. 

Megabias 
flammulataf 27. 

Meffaderma 
fronSt 8 . 

MegaUema 
versicolor t 280. 

Megalixalus 

madaqascarie'ttmt 

503. 


173, 


Me^lophoniis 

28. 

Megapodius 

wenchfeyi, 187i 201, 
240. 

Megasoma 
venustum, 298. 
Melampus 
fiisciatus, 53r). 
luteus, 536. 
Melansema 
vcnata, 601. 
Melanargia 
golatneat 120. 
Mkania 
sp., 245. 

hrioincta, 52, 53. 
tvhercvlaXa^ 52. 
Melanippe 
flaviatrigata^ 329. 
Jliwtmta, 329, ' 
reatituia, 325, 
Melanitis 
determiTMia^ 58. 
helma, 68 . 

Itda^ 58. 
solandra, 68 . 
Melanocblora 

attltanm, 277. 
Melauociohla 
bicolor t 268. 
hgtibrk, 274. 
pmmmtarU^ 274. 


Melasoma 

octodecimpunotat(ii 346. 
\8punctata^ 346. 

346, 347. 

Melierax 
nigert 46. 
polyzmuB^ 45. 

Melittia 

anthredon^ormut 690. 
bombyliformis^ 590. 
chalciformis, 590. 

3 lion, 590. 

!?a, 392, .590. 
ktUlmndf 392. 
nepcha, 392. 
Melooiohla 
me/UaliSi 22, 
Melonycteris 
melanops, 484. 
Menophra 
avhplagiatcit 320. 
Mergue 
albelltis, 4(K). 
Tuerganaer^ 4(>0. 
scrrator, 460. 

Merula 

chrgaolam^ 518. 
ergihroplearay 517. 
javanemiSt 518, 
vitienm, 518. 

Heaia 

argentauria, 276. 
Mesopriou 
garrettif 200. 

Mesosa 
hirmta, 379. 

Japonicaf 379. 
mgops, 379. 
Mesotrosta 
abyssa^ 222. 
Met^broetis 
contingenSf 412. 
Metagastes 
hiefi, 587. 

etemalist 384, 388. 
Miana 

inomataf 303. 

Miora 

infwoens, 222 . 
Micracantba 
Bp., 541, 

abdominalit, 541. 
Miorodonta 
bicolora, 638. 
Miorobyla 
Bp., 172. 

Mioroieon 
longi^pist 610. 
Hioronia 
hermmt 227, 2Sl« 


Mioronia 


Miorophalera 
misea, 642. 

Mioroptemua 
brao^urust 279. 

Miorosoelis 
amaurotis^ 464. 

Miglvptes 
tiJekit 279. 


aberranSf 603. 
artaxidm^ 604. 
bivUtcUaf 603. 
butlerit (k)3, 655. 
calamimt 603. 
inscriptaf 602. 
mactam, 601 . 
minio/a, 602, 603. 
pallida, 603. 
ptUchra, 601, 602. 
rhodophila, 602, 603. 
roaaria, 602. 
striata, 602. 
torretis^ 603. 

Milvus 
eetolins, 46. 

/eorshun, 46. 
mdamtk^ 461. 
migrans, 46. 

Mimeerastria 

mandsckuriana, 609. 

Mimastra 
cyanura, 351. 

Mimola 


chincnais, 375. 
ftmnia, 375. 
gaschkevitschi, 375. 
lufcipennU, 376. 
simplex, 375. 
^kndens^ 375. 
Mimeuseiuia 
persimilis, 613. 
Miniopberus 
amtralis^ 478, 479. 
sohreibersi, 478, 479 
483, 484. 

— , var. pusittus, 478. 
Mino 

kre^i, 187, 198. 
Minolia 

biangidoitai 569. 
chinensiSf ^9, 670. 
Mirafra 


apiatat 28. 
buccUca, 28. 
s(dHfta^ 28. 
Miresa 

wt^mpta, 611. 
inirnka^ 611. 
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Miresa 
guffim, 403. 

Mttra 

hriona, 505, 570. 

corraqata, 606. 
ex^rnta, 665, 670. 
miUepunctata^ 666, 
570. 

vulpecidat 666. 
Mixornie 
gularig, 276. 

Moira 
stygia^ 368. 

Molge 

CTutaia^ 504. 
pahnata, 604. 
tvaltlU^ 50^* 

MoIomuh 
obscuruSf 129. 

Moma 

chimpa^ 299. 

Monar^a 
ftrodiei^ 19,5. 
casfaneivenfris, 186, 
194, 195. 

erythrostictUt 185, 

195. 

rufo'caUanea, 186, 194, 
195. 

ru/ofwtata, 1 87. 
Moiipdula 
dauricoj 465. 

Monitor 
bengalengis, 99. 
gouldif 99. 
nUoticm^ 106. 
Monocystis 
lumMcif ,355 
porretda, 366. 
Monobammus 
.540. 

naiivUatigi 539, 540. 
Monolepta 
fiuviventriSi 351, 
Montioola 
wUtariay 463. 

Morio 

orimtalUy 538. 
Motacilla 
jiava, 27. 
leucopsigy 464. 
anUariSy 464. 

Mugil 

carimtuSy 264. 
klunsingeriy 264. 
Murex 

genegalensiSy 565. 
mtperbusy 5^, 570. 
Mus 
tp., IS. 
aUmiy 13. 


Mus 

brawniy 484. 
oouchay 13. 
decumanm, 534. 
delicatulm, 481. 
erythroleucuSf 13, 
everettiy 534. 
gueinziiy 12. 
imperatoTy 479, 480, 
481, 483, 484, 534. 
infraluiemy 534. 
javanusy 534. 
kaiseriy 4, 12. 16. 
macleariy 517, 5.32, 533, 
634. 

mcLcrohpUy 13. 
mettaday 1.35. 

microdony 13. 

mimmitSy 13. 
minutugy 237. 
munculoideHy 13. 
mu9cidu»y 446, 447. 
nativitatisy 517, 533. 
prteiory 481, 482, 483, 
484. 

rattiiHy 481. 

rej*, 480,481,483, 484, 
534. 

rufinusy 12, 16. 
mlanimisy 481, 483. 
silacetiSy 13. 
terrm regbuPy 482. 
trivirgatiiSy 481. 

unimtiafusy 12, 16. 

(Isoiiiyg) ahyssinicvg, 

12 . 

(-) harbaruSy 11, 

16. 

(Le^gada) mi n«f aides, 

(Lemniscoinya) harha- 
ruSy var. massaicus, 

11 , 

Muscicapa 

grisofuy 26. 
in/uleUay 26. 
Musoicapula 
hyperythra, 270. 
maculafa, 270. 
superHliartSy 270. 
westermanniy 270. 
Mu 8 cii)ota 
affiniSy 270. 
Mueophaga 
rossiSy 43. 

Musteliis 
anfaretieuSy 122. 
Mycalesis 
c^jfra, 58. 
eusirusy 58. 
injusta, 58. 


Myoalesis 
perspimiay 69. 
safitsa, 59. 

Myelois 

bractiaieXlay 3t32. 
camca, 336, 
ccnvergenSy 336. 
urhicellay 330. 
Myiagra 

ferrocyanea, 195, 196. 
palliday 196, 
Mylothris 
Moris, 70. 

clarmUy 70. 

narcissusy 95. 

poppeay 70. 

frimema, 95. 

Myrina 

ftilenuSy 70. 

Mytilus 
eduliSy 488. 

Myzomela 
sharpeiy 186, 197. 

Nacaduba 
aluta, 544. 
Nannophrys 
ceylonicay 173. 
NasiU'rna 
oohBy 180, 189. 
jinschiy 186, 189. 
Nasua 
nasica, 129. 

Nerera 

prtncepsy 610. 
Nectarinia 
ariky .‘18. 

aziCy 38. 

cuj^reay 38. 
cyanocephcday 38. 
erijfkrocerkiy 38. 
piilMHa, 38. 
Neineophila 
macromeray 615. 

— , var. leucomeray 
615. 

•meialkunay 616. 

plant agh is, 615. 
Neophron 
jycrm&pternSy 657, 
Neopus 

malayensisy 208. 
Neotoiua 
floridanoy 444. 
Nepantiiia 
suffarcinfda, 389. 
Nephelo 
nesperOy 293. 
Nepheronia 
argkty 96. 
poppea, 96. 
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Nephila 

X ’tarskt 660, 661. 
^ryx 

l^epita 
anilat 206. 
oonferta, 296. 

Keptis 
agaiha^ 66 . 
goochiif 92. 

Ttiarpessat 66 . 

melioerfe, 92. 
nemeteSf 65. 
saclava^ 05. 
ioG 

bidentafa, 6:18. 
bipnritfa, 088. 
davidi, 638. 

Nesocentor 
milo, 187, 191. 

Kesokia 
hamlicota^ 480. 
Nesonyeteris 
woodfordif 476, 483. 
Neustorophis 
atratus^ 5J. 

Kigrita 
amaudif 29. 

Niltara 
grandiSt 272 . 
leucojproctOy 272 . 

Ninux 

forhm, 527. 
granti, 183. 187, 188, 
527. 

hantu, 527. 
kypogramrna, 627, 
jacguvwtif 527. 

Japan tcic8, 461. 
natalis, 525, 520, 5iJrr, 
pxmcttdata, 184, 527. 
squamipildf 527. 
mpt^cUiaris^ 527. 
variegatm, 527. 
INiphouissa 
an^a, 320. 

INisus 
nig&Tt 4(). 

Noctua 
armigera^ 301*, 
coro^iatat 224. 

, cortima/dOb. 
depla'na^ 600. 
depresso,, 000 
exigm, 304. 
fimSf 295 
Ulihaia^ 224. 
m, 311. 

orkhakmj 312. 
peUigemt 309. 
Titbicunday 6 (^. 


Nootua 
ugettm^ 305. 
tdolidat 317. 

Kodostoma 
leechi, 344, 345. 
modestum^ 345. 

Nola 

albulaliSt 608. 
eandida^ 607. 
centonaliSf 607, 
ohlamitulalis, 607. 
confuscdi», 608. 
costimacula^ 608. 
fumoita, 608. 
gigas, 008, 609. 
kodura, 609. 
mandachuTuma^ 609. 
mandsehurica^ 608. 
micntphasma^ <}07. 
rninutaHs, 607, 655. 

sfriguliWit 608. 
tridnqukdis, 608, 
655. 

Nomophila 
noctudla, 335. 

Nonema 
flavenceast 610. 

Northia 

cvbele, 596, 654. 
dircc, 596, 654. 
psyehimt 596. 
mtensifij 595, 696. 

055. 

iejfuk, 690, 065. 

Notaroha 
sp,, 230. 

Notodonta 
lincata^ 039. 
mcticulodinat 039. 
numefaria, (^9. 
trepidii, 654. 

;ricJoe, 120. 
(Lopbooosma) atri- 
plaga^ 641. 

Nototreuia 
fimpe», 219, 
marmpiatumy 107, 219, 
501,511. 
ov\ferumf 219. 

Nucli^raga 
caryOi?af(WieSf 405, 

Nudaria 
mmdana, 605. 
muBculaf 005. 
nuhilosa, 604. 
4enex,ei^, 

Nuinenei 
dkpariUs, 629. 
interioraia, 615. 

Ktimemua 
oyancpm^ 459. 


Numenius 
pkeeopua mriegatuBt 

variegatui, 187, 201. 
Kumida 

ptUorhyneka^ 48. 
Jfyclutona 
Bylvicolat 70. 

Nyctamem 
aluenshf 573. 
extendenSf 573. 
horiteif 673. 
leiu ono'e^ 83. 

I Nyctioontx 

cakdonmMf 186, 203, 

I 204. 

j mandilmlarUy 186, 203, 

1 204. 

imniUtnds, 186, 203, 
204. 

NyctinomuB 
bradlienm, 444. 
gracilis, 129. 

Nyotipao 
adfocincfa, 315. 
eahginca, 5V5. 

: varkgafa, 575. 

1 Oberea 

' margincWa, 380. 

I vittata, 380. 

’ Oolietodcm 
I niexuwius, 447. 
Ochroploura 
r^ntgrum, 307. 
rogmta, 307. 
denihuluta, :i07 
fiammatra, WR, 
trtangulari% 3^ >7. 
Ocneria 

furva, 031, 655, 
tereb^hi, 031. 

OoauB 

javanUms, 389. 
typicm, 389. 

OdoneBtis 

alhomaculata, 628 
— ,viir. askoldenm, 628. 
; excellent, 627. 

— , var. unicolor, 

> 627. 

* Ikta, 628, 
potatcria, 628, 
auperans, 627. 
OdynmiB 
co7iJUtm(us, 552. 

(Edii^mas 

40. 

48 . 

semgaUwHSi 48 . 
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OSona 
dohm, 62B. 
eegregatat 628* 
ipeciabUia^ 628. 

(Eoniatifi 
divea^ 599. 
nigncoaia, 598» 634. 

598, 599. 

Oidemia 
ammcanOt 469. 

Oligooercus 
ru/eacenSf 22. 

Oligostigma 
vagalia, 334. 

Oligura 
mieroura^ 22. 

Omafleii« 
fortis, 371. 
rotundangtUns, 370. 

Oniscia 

cancellata. 568. 
macatulrmi^ 567, 
570. 

pondewtta, 568. 

Oniticellus 
phanreoides, 372. 

Onthopbagus 
fodiens, 371. 
iensiif 371. 
ruqulotiuat 371. 

sotwaguSf 372. 

OpbiacttB 
aaingniiy 388. 

Ophiaraclina 
tfuratmia^ 388. 

Ophideres 
fullonira, 224. 
maferm^ 84. 

OphiocattipBis 
pfiUicula, 388. 

Ophioonemis 
mamwrata^ 388. 

Ophiocnida 
aexradia^ JJ88. 

Opbioooma 
atkiops, 388. 
hrempes^ 388. 
erimcem, 384. 
tmlopendrinat 388. 

Ophiodjpba 

28J1, 284. 

Ophiolepis 
annuUmt 388. 
cincta^ 3^. 
nodosa^ «388. 

Ophiolophus 
novarlatt 388, 

Opbiomai^x 
annuhm, 388. 

Opbiomasa 
eacaotmf 384, 388. 


Ophiopeza 
assimdis, 282, 284. 
conjungem, 282, 283. 

Ophiopfaragm us 

affi7ii8, 388. 

388. 

Ophiopinax 

steliatu8t 386. 

Opbioplocus 

imbricatuSf 388. 

Opbiothela 

holdMD(trfhi, 388. 

Ophif)thrix 
underaoni, 388. 
comata^ 388. 

! galaim, 388. 

} nirmta, *‘J8H. 

I longipediis 384, 388. 

I martensit 388. 

, inergumma^ 388. 

! neteidina, tW4, ,‘188. 

I pinu'tolii/ihufu, .388, 

I varialiilis^ 388. 

I variegafa, 388. 

Ophisaurus 

gracUiSt 3.52. 

Ophisrna 

UetabUiUj 224. 

Ophiusa 
aagulariat 85. 
arciofmia^ 225. 
elegancy 316. 
wyo/w, 225. 
ofgmpia, 316. 
j Ophthalmia 
liticea, 571. 

Oreaster 
lifirhy 384, 388. 
reinhardti, 388. 
mperbtiSy 384. 388. 
thuratmiy 384, 38.5, 

388. 

westerfnanniy 388. 

Oreoeiucla 

mruif 463, 

Greta 

raloeolariat 650. 
cnlida, 649. 
ohtuaa, 208. 
pulchripes, 650. 
ttirpiSy 649. 
j Orgyia 

approanmanSy 626. 
gonostigmdy 626. 
j punci<UvUay 631. 

1 atmplcx, 297. 

fht/eiUnat 6^5, 626,655. 

Oriolus 
diffmuB, 464. 

Omithoptera 

cervimm<tf 117, 119. 


Omithoptera 
d^vkitilw/fiCLy 250. 

pHamuSy 117. 

regina, 117, 118, 119. 

f^foriay 116, 118, 119, 

250 . 

OrtborhamphuB 
magnirosiris, 201. 

{ OrthoBta 
' extemay 303. 

I Orthotornus 
I eryfhropferuSy 22, 
OrtygoBuua 
atricihliiiy 32. 

Otis 

dgl)omkiiy 45G. 
melanogastery 48. 

; Olomela 
I luciofienaisy 464. 
j Otufl 

myrony 120. 

I Oxira 

I ocAracca, 293, 306, 309. 

Oxyodes 
! clytiiiy 224. 

I Oxypleura 
! bttfoy 653. 
j cah/psOy 563. 

, polUa, 558. 

I 

I Pachycephaliifl 
I aafrolabiy 187, 196. 

j Pachycoc<yx 
J mliduiiy 42, 
Pachydrilas 
I verrifcosiiay 489. 

: Pacliyprora 
* sefi£g(drn.sky 26. 
PaederuB 
ep., 538. 

Paitla 

chtritay 604. 
obtttsay 604. 
Palimp^tis 
cUbmiscay 408. 
t orfncidaris, 407. 
i renaiia, 407. 

I Palla 

i va runes y 60 . 

I Paludicola 
j hibroniiy 170. 

I Paiudina 

I nnicoloTy 52, 53. 
Paludomus 
orntttissinMy 245. 
Pandosiiia 
heimwiatay 313. 
guHiamdiy 313. 
Pandion 
haliaetuSy 459. 
leucoeephalusy 187, 188. 
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Panesbbia 
jamnica, 547. 
Panopea 
lucretiat 61, 63. 
Papilio 
agaiha^ 65. 
ajaxy 120 , 121 . 

mnestrisy 63. 
anaoardii, 64. 
anthenSy 79. 

asteriaSy 120 . 
haticuSy 68 . 
bommay 65, 

brigittay 70. 
bromiuSy 80. 
cofiisy 61 . 

cali/psoy 77. 

c€p}^eiiSy 66 . 

chhrisy 70. 
ckrgsippusy 57* 
cleliai 62. 
cloanihay 63. 
cokmbinay 64. 
comt(mtinti8y 97. 

capavUiy 61. 
cynortay 80. 
iadaltiSy 61. 
denwUmy 80. 
edipuSy 81. 
eponinay 65. 
eleuSytbX, 
erinttSy 80. 
forestariy 81. 
geronteSy 67. 

f oetsiiiSy 64. 

arpaXy 70. 
heaperiis, 81. 
ilithifiay 64. 

inariay 61. 

iftisy 69. 

laomdoMy 80. 

lingemy 69. 

lucretiay 61. 
liicretuiSy 60. 

^tachaon, 120. 
menippcy 66 , 
misippuSy 60, 
moraniay 120, 121. 
nimisiy 120, 121. 

opKidieephUmy 97. 
pelargdy 64. 

pkihpmy 97. 
podeUirim, 120 . 
poHceneSy 79, 120. 121. 
polhix, 60. 

poppeay 70. 
p&rthmny 120 , 121 . 

pgladcSy 80. 

ridkganmy 80. 
Bol'niaciSy 61. 
mmnay 78, 79. 


Papilio 
sUeumy 70. 
solandray 58. 
sylviay 76. 
iereay 64. 

troUuSy 120. 
tumusy 120. 
tyndermuSy 80. 
mranes, 60. 
veronicay 61. 

Parffigus 
linteriy 538, 639. 
Paralina 
faUaciosay 351. 
itnpressimmla, 351. 
Paraponyx 
/ragmetUaliSy 834, 
gangetkaluy 334. 
vagcUiSy 334. 

Parasa 
hilaris, 610. 
hookingiiy 403. 
consoctay 610. 
sinicay 610, 
Pardaleodas 

edijmSy 81. 

Parieoma 
plumbeuniy 27. 
Parnara 
incoH^pkmy 81. 
Pamassios 
apoUoy 120. 
Paropsides 
12-/7MK7ttfete, 348. 

[ hkroghjphimy 348. 
nigrofasdatuSy 348, 
Parus 
atevy 455. 
leucomeUiSy 29. 
fniftoTy 464. 
nigeTy 29. 
vaHuHy 464. 

Paaiphila 

; catastneptay 228. 

' Passer 
I eminiy 36. 
numtanusy 466. 
motUei^y 36. 
rufooimtwiy 36. 
Patula 

macropsy 315, 375. 
Peotittura 
capmaisy 282, 284. 
infemaluy 282. 
iMtermdiOy 886 , 
388,380. 

384, 386, 

moGV^ay 281. 

marmarafay 386. 
rammyiy 281, 284. 


Peotinura 
eteUcddy 386. 
Pectuncolus 
giycimmSy 570. 
yemmsMy 570< 
Pelobatos 

fuaousy 166, 181. 
Peloohyta 
aatraOy 572. 

Pelodytes 

punetatuBy 165, 181, 
504. 

Pelomedusa 
Bubniftty 50. 

Peloryctee 

inmUituty 487, 488, 
489, 490. 
Pemplieris 
maMarioay 260. 
manguia, 260. 
vtoluccGy 260. 
ruBsdliy 260. 
Penioillaria 
nugatrixy 222. 
Penuatula 
befJtmma, 135. 
narediy 139. 
Pentacitrotus 
vulnemtuBy 296, 296, 
Penthetria 
oxillariB, 33. 
mairouroy 3J1. 
Penthiiia 
revagmuiy 607. 

— , var. rmdana, 607. 
Penthola^fi 
clerhaltBy 20. 

Pentiltt 
acraay (> 7 . 

— , var. Bamfuineay 
67. 

undtUariSy 67, 
Perameles 
cockerelliy 484. 

Percis 

cylindricOy 260. 
Pergcsa 

nu/ngolianay 583. 
veldta, 583. 

Peridifieta 
iwva’‘selandiay 357. 
Perieroootut 
brevirodriSy 260. 
einercuBy 465. 
oroeeuBy 269. 
ignmt, 269. 
neghftuBy 269. 
puicherrmuBy 269. 
rubr0UmbahiBy 269, 

iofa^269. 
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Peridea 
vinereti, 642. 
gi^omtea^ 643. 

Perigea 
l&uoo9pilat 303. 

Perina 
UparB^ 597. 

Peniis 

apivorm^ 459. 
Perognathus 
famatuBt 449. 

Petaurua 

breviers papuanuSyiSi, 
Petrognatba 
gigasy 87. 

Petroaorites 
struUuSy 262. 
Phii»oohla»na 
mliluoisy 576. 

Phaethoii 

phwnU^uruSy 528, 529. 
fiavir<}BtrMt 528. 
Phaliona 
attgustaluy 333. 
diijtary 630. 

mphemiCy 81. 

hectay 645. 
lactineOy (520. 
lupulifia, 33.5. 

fwjriy 626. 

museerday iMK). 
newUria, 627. 
pudihunday (531. 
TeourffaH»y 333. 
nir€U<onicfy 614. 
tauy 632. 
undaliB, 335. 
ventdiHy 294. 

(Attacua) cgnthuiy ((34. 
(— ) 7nacr(^y 315. 

(Bom by x) cajay 617. 

( — ) chrysorrheeay 622. 

( — )fufigimsay 618. 

( — ) Uic^oliay 6^ 

—) l-nignmy 622. 

mmeuihay 631. 

— ) piniy 627. 

— ) plantaginisy 615, 
potatoriay 628. 

(— ) pruniy 627. 

( — ) purpurfia. 616. 

(— ) (fuereifoliay 629. | 

(-*) rumday 616. 

( — ) BaliciSy 622, 

( — •) mmiOy 616. 
(Otoometira} luteay 318. 

( — ) UMToria) 85, 324. 
Nootua) meuliy 646. 

— ) areheday 315. 

(— ) httufdtHiy 302. 

(->} ckmopodUy 306. 


Phtdeena 

(Noctua) c-^nignmy 
307 . 

(— •) defa$6ay 660 . 

( — ) flammatray 307 . 
(— ) geometricay 85 . 

( — ) t-alfmtny 301 . 

( — ) UUonay 85 . 

(—) luciday 309 . 

( — ) mateniay 84. 

(— ) melicertcy 315 . 

— ) pyrvMLy 646 . 

— ) guadray 598 . 

(— ) BuWusay 306. 

(— ) s^vinay 82 . 
(Pyralis) diiplark, 615 
\—)fa8ci(Ui8y 333 . 
(— ) tyresy 334 . 
Plialanger 
orientalu hretdeeps. 
482 , 483 , 484 . 
Phalera 
bucephafa, 574 . 
flave^em, 642 . 
fuiicescenSy 641 . 
Javanay 574 . 
p^dcy 574 , 680 . 
dgniatay 641 . 
tenehrosay 641 . 
Piiaaianua 
colohicuSy 416 . 
decolUituSy 267 . 
principaliSy 140 . 
satchenBnsis, 415 . 
dutwiy 415 . 
itrmchiy 267 . 
tarinimsisy 41 . 5 . 
tortfuafuHy 41 ( 5 , 467 . 

vlangaliy 267 . 
Phaaaus 
hersiy 646 , 
signi/eTy 646 . 
tnnmsiSy (( 46 . 

Pbeosa 
fasciatay 401 . 
Pberopsophus 
jesBoendBy 371 . 
Phibalapteryx 
n^ipunctatay 327 . 
nigrovitfatay 327 , 

t^satay 328 . 
Pbilanipelus 
cuchenwny 120 . 
Pbileutoma 
intem/edinmy 271 . 
pyrrhepiemmy 271 . 
mtUfim, 271 . 

Philetiiarua 

amaudiy 29. 

Fhids 
iiBieriy 547 . 


Pblogxnas 
ep.. 201. 

jobiemiBy 201 . 

johanncBy 186, 200, 
HolnimnenBiBy 186, 187, 
200. 

Phoueus 

hucephaluBy 464. 

Pbotoficotoeia 

amplicatay 328. 
miniomtay 328. 
Pbragmatoeeia 
Ciistaneay 644. 
Pbrisgura 

»ylvi(iy 76. 

Phrixolepia 
sericeay 609, 610. 
Phryne 
vulgariSy 146. 

(Bufo) vulgariSy 145. 
Pliryniscua 
cruciger, 172, 173. 
lavisy 172, 173, 

182. 

variansy 172, 173. 
Phycodes 

hirudimeormisy 337. 
minor y 337. 

Phyletis 

inooiiBpicuay 323. 
pelloniaria, 323. 
Pbyllacanthus 
anuufiferay 384, 388, 

imperiaJiSy 388, 

verticillata, 388. 
Phyllergates 
cunilTatvB, 273. 
PbylloUvtes 
bicolory 206. 
limhatus, 206. 
melanorhinuBy 206. 
trilimntuSy 206. 
trinitatiB, 206. 
Pbyllobrotica 
ornatoy 349. 

Pbyllodes 
imperialis, 675. 
Pliyllolaifl 
pubMldy 21 . 
Pbyllomediisa 
docnu'ohr, 1(57, 181, 
hypochondrialisy 167. 
Phyllopertha 
vompvrcaiay 373. 
octocostatay 374. 
PhyllopneuBte 
horealiHy 463. 
coromtay 463, 

Bchwarsfiiy 455. 
mpercUioBOy 463. 
trocUkBy 20. 



710 


mmx.. 


Phyllofioopui 
troohUus, 20 « 
Phyllostro^ufl 
ahaiynit 

sirc^anst 24. 
Pbvtodecta 
flavipenniSf 847. 
mfa, 347. 

iredeoimmaculata, 847. 
Pica 

catidatajaponica, 465. 
PicuB 

leuoonotus, 466. 
w«;cr, 466. 
nuiricuSt 41. 

PidoruB 
airaittSt 613. 
gtaueopis, 613. 

PieriB 

agrippiTUit 79. 

gidicaf 78. 
idoUay 96. 

•matutay 75. 
orbonay 76. 
ortygnay 76. 

figeay 75. 
PieBorbyriohtiB 
hrodieiy 195. 
Pinacopteryx 
ortygnay 76. 

pigeay 75. 

Pipa 

anwnicanay 181, 504. 
Fipastes 
agitiSy 455. 

Planema 

agank ty 91. 

lycoay 66 . 
montam, 91. 
PlanorbiB 
stanUyi, 52, 55. 
ifudanicus, 52, 55. 
Platalea 
tenmT0$ifi8y 48. 
Platamonia 
stenosomay 229. 
Plateiimeta 
ameay 597. 

Pbiiurus 

famatmy 90. 

PlatychaBma 
virgoy 637. 
Platydfl^yluB 

501. 

PlatygloBsus 
rowusy 264. 
Plai^lophuB 
ardemcuBf 269. 
PlatyBtim 
eyansay 26. 
mt^aiemisy 26. 


Pkooptcra 
niftsaa, 313. 
Pleotropbanea 
nivaiWy 459. 
PleonectuBa 
metaleacdisy 229. 
modestalia, 579. 
parallehy 229. 

PleretcB 

bellatrixy 83. 

82. 

thelwalliiy 8.3. 

83. 

Plesionoura 
biseriatOy 97. 
gaUmnSy 97. 

Plestiudou 

auratuSy 100 , 102 . 

Pleurotoma 
hahylonica, 211 . 
htilowiy 211, 213. 
cinguUferay 567. 
fuitoni, 210. 213. 
notatOy 566, 570. 
(Bela) hongkongmsufy 
567, 570. 

(— ) laeeyiy 567, 570. 
Plooeua 
€tbys»inicu8y 36. 

haglgfecty M, 

caManopSy 18, 35. 
dimidiaiuBy 36. 
luteoluSy 35, 36. 
manyavy 663. 
mdatwtUy 34. 
melanoxanthua, 34. 
nigricoUiSy 34. 
ocvlariuSy 34, 35. 
pehelniy 35, 36. 

vUellinuBy 

xafUhopteruSy 35. 
PlotoBus 
anguiUariSy 364. 
PlotUB 

UmiUantiy 50. 

Plufia 

oxtrahmsy 311. 
niy 311. 

mgrmonayZX% 
ofrichedoeay 312. 
oxygmmmay 223. 
aignificamy 311. 
veriicilkUa, 223. 
PnoSpyga 
pumliay 273. 

Poapbila 
ampUxy 313. 
atricta, 3^ 

Foecllia 

palnatria oraaairoairiay 

464. 


PcBoilocampa 
aahpurpa/raay 625. 
ur^loaOy 404, 
PogoniaB 
mdewtaiuay 41. 
diadmatuBy 41. 
leuooc^kaluBy 41. 
P<^cmiwbynehuB 

diadematmy 41. 
UtcrymoauBi 42. 
ImivoeephaluBt 41. 
Poiana 

richardBoniy 6, 16. 
Polia 

scotochloray 309. 
PoUomiB 
rvfipmniBy 46. 

PolisteB 
halddy 552. 
hehrmBy 552. 
Polyboroides 
typicuBy 45. 
Poiydesma 
hoarmiMBBy 85. 
Polyommatus 
hmHcuBy 68 . 
PolypedateB 
lej^oBUBy 205. 
Polyploca 
(ubidiscay 299, 654. 
dubiiiy 300, 
omaiay 653, 655. 

— , Tar. uniookfry 6.54, 
655. 

PolyptychiiB 
dentatuB, 390. 
trilineafuBy 390. 
ttmaitiusy 390. 

PoWsonuB 

JaBriatm, 379. 
Pomarea 

caatmemntriBy 185, 
194. 

mytkroBticta, 185. 
PoinatorbinuB 
borneenaisy 274. 
PompoBtola 
amaragdinay 97* 
Ponera 

dimimUby 551. 

PoQtia 
tmrMy 76, 
protomadmy 72. 
Popilia 
adamaa, 376. 
drocmmUa, 376. 

376. 

hogdammit^^, 

emruka, 3jS. 
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Popilia 

tndigoiMomt 376. 
Porphyrio 
melan^ierui^ 187 . 
Porthesia 

622. 

chrt/ncrrhiga, 622. 
irrorata, 646. 
raddei, m, 624. 
BneUem, 623. 
waiUharrhoeay 207. 
Porthetria 
euri/dieet 632. 
haiina, 030. 
iueescenst 682. 
umbrosa, 630. 
Pormna 
puaiila, 458. 
Pradatta 
Uniaculataf 411. 
Praonetha 

539, 641. 

Pratittcola 
nMra^ 20. 
Pritnnia 
orientalis^ 640. 
Prinia 

m//iU(um, 22. 
Pri(inocbilu8 
ifjfuicapUiuttt 277. 
PrionuM 
imuliiris, 378. 
Prismoaticta 
ht/aiinata, 620. 
Problepaia 
ciMTfa, 298. 

dincopkoraf 647. 
Probubalus 
mindiMremis^ 416. 
Proc<Kleca 
umhrina^ 398. 
Procris 
hiidemist 694. 
chin4!^im^ 696. 
esmemlda, 594, 
.695. 

fmeralin, 695, 697. 
/umt, 696, 597, 

654. 

ni^a, 695, 654, 
psychinay 696, 

tristu^ 6^, 596. 
Prodonia 
infecta, 221. 
insiyuata, 221. 
pertnhudaf 221. 
retina, 221. 
Propaaaer 
ntseua, 466. 

Proieua 

mytmus, 604, 611. 


Protogomomoipha 
anacardii, 64. 

Protoparoe 
convolvuH, 220,688, 
— Tar. distans, 220. 
orientalis, 293, 688. 

Pryeria 
siniea, .594. 

Paalidoprocue 
albic^, 40. 

Peammopbia 
sibilansy 61. 

Psenea 


guajnensh, 200 . 
javmicuSf 2(K). 

Paeudia 

paradoxa, 170, 182. 
Faeudocucumis 
aeieuloy 389. 
Paeudophryne 
bd}ro»ii, 169, 181, 602, 

Paeiidoapliinx 
inexacfa, .588. 
Paeudost^rrlia 
ochrea, 324. 

Psittacua 
ertihaaoi, 44 , 
rithrovariw, 44. 

Psych© i 

gramineUa, 597. ! 

iongimuda, 299. i 

micolor, .597. j 

viciella, 597« i 

— , Tar. sfetvieiim, i 

597. 

PaycboatropUia j 

melanargia, Ul2. 

Pay**^ 

angulifera, 319. ; 

cuneata, 319. 
dehilis, 319, 

Ptemlopex 
airata, 476, 4a% 484. 
Pteroclea 
tfmnctu», 48. 
Pterocycloa 
alberm, 246. 

Foorodecta 
anchora, 392. 
ghmom, 612. 
Fterodactylua 
micronyXf 434 . 
(Pynorbauipbua) eue- 
vieus, 433. 

Pteropua 

aneiteanmt 474, 475. 
capietratus^ 4M. 

coronatue, 471, 476, 
484. 

i9tmndts,470,483. 


Pfceropua 

hypoimUmue, 471, 488, 
484. 

UiuioptervAy^Zy 474. 
Tnelanopogon, 484. 
nwlossinus, 472. 
natalis, 616, 532. 
nicobaricus, 473, 
ocularis, 472. 
rayneri, 471, 483. 
woodfordi, 471, 476, 
483, 484. 

Pterostoma 
palpinu, 638. 
Pterygoapidea 
dgcrlaUf, 81. 
Ptcrythriua 
(Ktalatus, 276, 277. 
canieranoi, 277. 
Ptilodontia 
grisca, 638. 
vmata, G37. 
plusiotis, 637. 
Ptilophora 
pltimigera, 638. 
Ptilopua 
kwiH, 187, 199. 
sohmoucfms, 199. 
superbtis, 199. 

Pupa 

salwineana, 244 
Pycnonotus 
Uiyardi, 661. 

Py^ajra 
fimonides, 63(i. 
timoniorum, (»36. 
Pygoapila 
i i/res, ;i34. 
tyresalis, 334 . 

Pyralia 
albitlalis, 608. 
bractiatella, 332. 
cmivnalis, W, 
cespiialis, 334. 
gt>rontesalis, 646. 
mftri, 646. 
platymitris, 332. 
suhfrigonalis, 335 
xylimlui, 332. 

Pyrausta 
silhetalis, 333. 

Pyrenestea 
osfrinus, 80. 

Pyrgua 
el nut, 81. 

Pyrinia 

phcemc<hteeniatat 319. 
Pyromelana 
flammioeps, 33. 
ladoenm, 33. 
sticta, 33. 
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Pyrybula 
orkntuHs, 466. 
I^rrhulauda 
Imsotia^ 29. 
Pytelia 
t^fra, 31* 
einereiffidai 31. 
citmor, 30, 
melbot 30. 
mmtdfiy 30. 
^hmniooptera^ 31. 
Pythia 

toarobaw^ 536. 
^thodora 

rkipistiSi 227. 


Quelea 
atUofnea^ 34. 
eardtmlis^ 33. 
«T^5n^S3. 

34. 

Querquedula 
oarolinmsist 469. 
haHlaubit 50. 

Quimalanca 
regaliA, 87. 


Ballina 

mandatma^ 459. 

Bana 

afgh(jMa^%J^, 
aUicola^ 173. 
a/rvalis, 173, 503. 
hufimformiSf 90. 
ehadconotat 204. 
cya9wphl^cti8, 173. 
m/tkraa, 204. 
eM;f<Ma,144,146» 147. 
149, 150, 165, 173, 
180, 434. 
galammsist 204. 

£ OO ftfl 


204. 

lateralis, 204. 
maorodadyla, 204. 
macfodan, 204. 
madabarica, 204. 
mamareniendM, 51* 
maaeimm, 503. 
occvpUfdU, 51. 
opisthodm, 90, 
pipa, 180. 
p^iens, 177. 
tmp(yraMs,204* 
temporaria, 123, |24, 
146, 147, 173, 174, 
176, 177, 498. 500, 
503,506,511. 

ItAwdiMWII. 

yramMa, 888. 


Rappia 

GineHventris^ 51. 
fUarmorata, 173, 503. 


BaTanoa 
ereonaUs, 334. 
Begenia 
aihiqtdaria, 105. 
ooemia, 106. 


Be^ulus 
jajxmkm, 455. 
B^iffia 


archesia^ 315. 
archme^ 225. 
htfasciata, 316. 
congnyata, 225. 
demonstram, 225. 
diserepans, 225 
frugalis, 2SO, 576. 
gregulis, 316. 
optaiura, 225. 
pellita, 85. 316. 

Bhacliitorous 


valcns, 423. 

Bhacophorus 

497.500, 503,511. 
inaculatus, 173. 
maximus, 206, 497. 

Bhamnosa 
angtdata, 636. 

Bbamphaatofi 
ariel, 254. 

BhinobritsuB 
pyramidaUs, 384, 386, 
368. 


Bbrnodohla 
mitrata, 274* 
Bhinoderma 
darwini. 172, 231, 232, 
235,236. 

Bhipidura 
cackerelli, 195. 
rvbrci^rimteda, 195. 
trimor^ 187. 
Bhiaommma 
indSoa^ 302. 
imaetficaia, 30], 302. 
Bhodia 
fvgax, 633. 
newara, 121. 
Bhodopygia 
hypomdas, 31* 
BliombophryBe 
testudo, 172, 182. 
Bbynobtta 
sinensiSf 456* 

Bbyparia 
amarmsis, 617. 



ncamimb, 

rubesom, 616, 


S^ypHoideii 
BnatNif^a, 616. 
Bbytidooeroa 
plimUts, 187, 192. 
Boytidonota 
Aieata, 87. 
Bioania 


affims^ 554, 

Molina, 555. 
jtavicostalis, 554. 
pa^^t^ormiSt 554, 


pelluoida, 555. 
Bmecora 
nigrescem, 228. 
Bodontia 
lufidck, 647. 

BcBBolia 
angtdatoy 393. 
cm^fusalis, 393, 608. 
cristtdaUs, 393, 008. 
cw!ulatdla,2SiSL 
ffotema, ^8. 
seripta, 393. 

Boaama 

mnnanmnea, 687, 655. 
mocrodofUa, 637. 
plusioides, 637. 
Buhigula 
cyaniventris, 2fJ2. 
Bumia 

mimulina, 318. 
Batioilla 
aurorea, 463. 
phmieurus, 20 . 


Sacoopteryx 
hilineata. 129. 


%lgida, 339. 
jansoni, 339. 
leechi, 339. 
petslii, 339, 340. 
Saiauiandra 


atra, 504, 505. 
mamUM, 434* 
maouloM, 498, 504. 
SalaHaa 


hrevis, 264. 
leopardm, 264. 
n^i, 264. 
tindenm, 263. 

SalmaciB 

bieohr, 384, m, 389. 
dussimkri, 864, 388, 
389. 

rairiagdnat 388. 
$uioata,m,S8S,m. 
Bdbao 
fariot 3, 
toatkmUik, 3* 
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Salmo 

MlveUmSt S« 
galpomif 
emMt 37 . 
Molvadoni, 37 « 
Samanta 
penpicuat 59. 


Samoa 

InpunctaHi^ 333. 
ffracilkt 334, 
magnot 333* 
veAuru^ 333. 


Saiuia 

eecTopw,^ 119. 
Saperda 
gMm, 380. 
Sarrotbripa 
unduUma^ G07. 


Saaia 


abnomm^ 279. 

Satara 

woodfordit 576, 580. 
Saturnia 
artemU^ 634. 
de!sgorgiiei, 84. 
grotei, 401 
niwHngii, 402. 
lindk, 402. 
lunulatat 635. 
pernt/i^ (»3'i. 
undulafa^ ^^35. 
SauloprocU 
cockerellit 195. 
Sauropatia 
Boncta^ 193. 
Baurophaga, 193. 
tristram, 193. 

Saxicola 
desertit 140. 

Scalopa 
aquaticm^ 443. 
6carab»us 
pithecim, 86 . 

Bobav^s 86 . 

neuter^ rar. perooriiuis, 
371, 

Soarites 

369. 

Scbistoinitra 


/uneralUt 612. 
Sdicooioola 
^€iris, 466. 
6oiapt4}ron 
bicinciat 592. 
orabronybrm^ 591, 
femUt 591, 654. 
regale, 591* 

Sfffurua 
amukduBt 9. 
boehmi, 4, 9, 10, 16. 
oongiom, 9, 10* 


SoiuruB 

hgpw^rrhm ocUiai^ 


lermUoatUB^ 9, 10. 
poenm^ 9. 
pytrhopvst 9, 16. 
iifnbraelUatu$t 8, 9, 16. 
stangeri^ 8, 9, 16. 
Scolopax 
ruBticida^ 459. 
Scoiopeodra 
morsitantf 556. 
mbspimpeSf 556. 
Sooparia 
awonalis, 335. 
(yptaiimlvi^ 335. 
Soopelodos 
ursina, 611. 

Soops 

capemist 47. 
giti, 47. 
japonitjUBf 454. 
mmitorquM^ 461. 
zcrca affkanat 47. 
Scopula 
criamtsalisj 
vinctalis, 335. 

Soopus 

umbretia, 285, 288. 
Sootiomera 

irietk, 293, 332. 
Scotoeia 

caHturbaiUt 327. 
dubiostUa, 327. 
ex^n-Mt ^27 
miniemia, 328. 
nigrtUbaia, 327. 
venimaculak, 327. 
Scyllium 
mbel-alm(Bf 127. 
So}'ta8ter 

S iacm, 388, 

ieatf 388. 
%ariolatus, 388. 
Semiooeros 


dadid^tila, 230, 
SemiotniBa 
diplotata, 319. 
Seriannia 


Immit 620. 

Serioia 
anops, 224* 
kerxi, 372. 

Sorranua 

aHinelu. 258, 259. 
dmoanthuBf ^9. 
gibbamtf, 256, 259, 
grammiemt 25^. 
lai^itsciatWt 259. 
prmpemUam, 
B^rto^. 258 , 259 . 


Sosapa 

inaoripia, 602, 

Sesarma 
lafordiit 88 . 

Seeia 

alternata, 581. 
kglas, 581. 
radians^ 581, 582. 
Mundemi, 294* 
velox, 592. 
whitelgif 582. 

Sessinia 
ap., 538,539. 

Setina 

calaTnaria, 392. 

Jlava, 601. 
minans, 601. 
ochraieay 601. 
sinensis^ 601. 

Setora 

sinensuf, 611. 

Seudyra 

longipennia^ 614. 
noctuina^ 6l3. 
subjlava, 613. 
venmta, 614, 655. 

Sibia 

similliinat 274. 

Siocia 
cqfra, (»05. 
uuwtilata^ 605, 655. 
Siculodea 
antiraXis. 228. 
Siffinodon 

hispidiis, 129, 445, 447* 
Simpleclea 

ocuJaria^ var. croccUa, 

34. 

Sinna 

extrema, 615. 
Sippbarara 
euckromiella, 580. 
VH>odfordi, 579, 580. 
Sitagra 
luteola, 35, 
pelzelni, 35. 

Sitta 

amuretms, 463. 

Siya 

castaMkmtda, 275. 
aordida, 276. 
aordidior, 276 
Smerintbua 
argus, 587. 
aaxoldefma, 585. 
chriato'phi, 586, 
dissimUia, 586, 
dgraSt 586. 
everamanni, 586. 
gaschkewitaehiif 586. 
ocellatw, 537. 
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Smerinthu# 
planus^'^* 
popuU^ 120 . 
aperchius^ S65, 586. 
tatarinoviit 5^. 
tiliat 120 . 

Somatina 
mtkophilcUaf 298. 
Somena 
aciniiSane, 624. 

Somera 
acrowpctat 642. 
eyanmt 642, 655. 
Scmagara 
mperioTf 226, 576. 
Sorclla 
eminif 36. 

8orex 

myosumst 531. 
tenuis, 531. 

(Notioaorex) crawfordi, 
444. 

(Sorex) persontUus, 
443. 


Soritia 

pulchella, 205. 

Spatula 
clmmia, 400. 

Speierpes 
fasca, 504, 51 1 . 

Spermatophtbora 
pulver%Xenta, 336. 

Spermopbilua 
fpUoima, 444. 

Spermoapiaa 
guttata, 30. 
hemotina, 30. 
ruficapiUa, 18, 30. 

Sphecia 

contaminata, 590. 
fixsmi, 591, 054. 
rhynchioides, 590. 
Tomanovi, 591, 654. 

Spbeniadus 
demerem, 252, 253. 

Sphingoniorpba 
monteironts, 85. 

Sphinx 
ancms, 585. 
atropos, 587. 
btmAil^ormis, 590. 
veterio, 293. 
rhahifarmis, 590. 
dothor, 584. 
cfmsiricta, 589. 
convolvuli, 588. 
davidis, 5^. 
elpenor, 584. 
gaUi, 588. 



Sphinx 

li^n, 120, 689. 
livomioat 293. 
movphemt 293. 
nessus, 

ocettata, 587. 
oldenlandiw, 584. 
pious, 681. 
pinastri, 120, 588. 
mlids, ^7. 
ateitatarim, 662l 
atrcckeri, 581. 

Spilarctia 
hadlimbata, 618. 
Infasdata, 619. 
casignata, 394. 
damrgim, 394. 
mparilis, 620. 
incequalis, 619. 
ione, 618. 
mullicula, 619. 
mgittifera, 394. 
stigmata, 894. 
sticamea, 619. 

Spilobotys 
arcHcndss, 579. 

Spilomela 
jagnoTolis, 578. 

Spilbsouia 
bisecta, 618, 655. 
fuliginosa, 618. 
inaguaiis, 619. 
lubricepe^ 618, 619. 
luetifera, 618. 
menthasiri, 618. 
matUeula, 619. 
punotcBTwm, 618. 
rulmoenSi 616. 
rubidorsa, 395. 
sangaica, 296, 616. 
senatopunotata, 618, 
619. 

subcamea, 619. 

Spirama 
cohcerens, 315. 

Spiroftreptua 
(Nodopyge) ejmcsti, 


Spieaatua 
nipalmm, 265. 
Spoaoptera 
afi5M,221. 
Spondylia 
huprestoides, 378. 
Sporothlaatea 
fasdatus, 30, 
Squatarola 


Stadiyris 
mgricoW», 2T5, 


Stamnodaa 
pamphUata^ 330. 

Staufopua 
alUmus^ 400. 
bcrberisa, 400. 
fagi, 643. 
mdicus, 400. 
persimiUs, 463. 
taomnomHi, 643. 

Stoiria 

mtbobligua, 224, 
mriabilis, 223, 231. 

Stenia 

omatalis, 229. 

Stenogyra 
artenois, 358. 
octona, 358, 359. 
souverbiei, 358. 
tuckeri, 8^. 

Stenopteryx 
hybridalis, 335. 

Stanoatira 
plumbea, 27. 

Sterna 

lovgipennis, 187. 

Sterni)cera 
klugit, 86. 

SternotoDiia 
hohndorji, 87. 

Sternula 
sinenm, 469. 

Sterrha 
labda, 824. 
sacraria, 85, 324. 

Stiohopua 
ckhronotus, 389, 
variegatm, 389. 

Stiotoptera 
cucullioides, 223. 

Stigmafinm 
ap., 538. 

(§)1. 

micuns, 601. 

Stilbomyia 
deorescens, 555. 
^ucunda, 555. 

StilpnoUa 
salids, 622. 

,388. 

Stoparola 
mdanops, 27 J« 
thalasdmides, 271. 

Strepaiineia 

Streptaxia 
hmnaama, 244. 
thebam^m. 

Stvix ' 

flammoi 47. 


Stomopneuatea 
vartolaris, 364 
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Strophidia 
higthana, 578. 
oralis, 67S. 
hgemaliit 578. 

SturAus 
cineraceuSt 465- 

Suodnea 
ItisicTt^ 536y 587- 
solidulat 5^. 
mUiaria^ 586. 

Sula 
sp., 529. 

Surattha 
oMpennif^ 332. 

Buraia 
nycieay 459. 

Sutuora 
wMiam, 464. 

Syoobius 
melanotis^ 34. 

Sylvia 

hortensia^ 20. 

SyJviella 

mteroura, 22. 

Synagria 
notMm^ 260. 
tanicpterus, 260. 

Synapta 
beaelii, 389. 
grma^ 389, 
rcota, 389. 

Syntoniis 
annetta, 593. 
ei'cbina, 593. 
fortunn, 593, 
georgiiMf 294, 
gennanaf 593. 
mandarinia, 593. 
minor f 294, 
phegea, 593. 
thetebusy 593. 
zelleri, 593. 

B^'pna 

punctosai 315. 

Syrnium 
nivicolum, 462. 

Syrrhaptea 
parmomBy 201, 
413. 


Byrrhopus 
ck(Uceu$y 206. 
cy9tignatkoide»i 206. 
guiiulatusy 206, 
nyloiformiSy 206. 
Ifpnts, 206. 
metmockut 206. 
ridensy 206. 
verrucipmt 206. 
mruoiltUuit20^ 


%ttroplia 
mvtmt 598. 


Tadema 
mieneis, 611. 


svlmnoLy 82. 

Talpa 

mropmoy 435. 

ITaragama 
caikanoptmiy 404. 
ganoKty 405. 
venustum, 298. 
Tarsolepis 
remkatida, 644. 
Taruoua 
piUchery 68. 

Tohitrea 

melanogastrUy 27. 
Tedlua 

carimituSy 86. 
hacquardit 80. 

Tegna 

hyhkBella, 337. 
Teinopyga 

reticularis^ 615. 

Teiua 

temiexiny 100. 

Teidiitita 
bcmasviy 65. 
cepheusy 66. 
eponina, 65. 

/ym, 66. 
sgansiniy 66, 66. 
sienubeay 66. 
vinidia, 65. 

Telea 

anguHferay 119, 120, 

poigphemuSy 119. 

promethea, 119, 120. 
Teleoaaurua 
temporalis, 439. 
Telephonua 
ergthropterus, 25, 
minufnsy 25. 
ssnegalus, 25. 
Telmatobius 
jelskUy 170. 
Temiiopieuroid, 384. 
Temnopleurus 
rtgnaudiy 384, 388. 
toreuinatUmSy 384, 388, 
389, 

Tephrina 
dsfectariay 86. 
Tephroaia 
vagariat ^1. 

Teraoolua 
anteujfom^y 74. 
antemppsy 74, 92. 
antigonSy 94, 95. 
-ineusy 56, 72, 92, 


j bacchmy 73. 


Teraoolua 
calaiSy 92. 
chrysononiSy 92, 94. 
citreusy 92, 93. 
comptuSy 92, 94. 
diruSy 74. 
mnsy 74. 
etuohariSy 93. 
eufhomay 73. 
evame, 75, 93. 
halimsdcy 92, 93. 
helhy 74. 
heluolm, 94. 
hetaray 72, 73. 
ignifcTy 95. 
incretuSy 92, 93. 
ioney 73. 
jobinoy 73. 
leoy 92, 93. 
milcSy 93. 
mutansy 92. 
ompkaloideSy 92. 
phiilipmy 75. 
phleggaoy 73. 
phcmiusy 74. 
proiomedUiy 72. 
pseudacastCy 74, 92, 93. 

puniccuSy 72. 

tophoy 93. 
venusfusy 92, 94. 
xanthevamey 93. 

Teriaa 

amplexay 544. 
hiahimta, 71. 
boisduvalianOy 71. 

brmddy 71. 
brigittay 70. 

chalcommfa, 95. 
dentUimbatay 71. 
hecahcy 95. 

arientiSy 71. 

patrueliSy 545. 
regularisy 71. 
senegaleimSy 71 .* 
soliferay 71 . 

;of,71. 

Terpai phone 
affivis, 270. 
cristalUy 27. 
melanogastray 27. 
Teatudo 
horsfieldiy 251. 
Tetralobus 

cribrhoUiSy 86 . 
dufouriy 86 . 
rotundifronSy 86. 
subsulcaiuSy 86. 

Textor 

fla virostriSy 36. 

Thais 

polgxena, 120. 
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Thalwwodw 

cpt^Umt 227» 677. 
ptffytr^ 577* 
gtUurata^ 227. 
timocka, 227,231. 

Tbulpodiares 
triangulariSf SOS. 
T^naos 
djalaht 81. 
Tbanfttarctift 

617. 

Thelodema 

l^promm^ 205. 
Theophila 

mandarinw, 626. 
Thera 

consimUts, 32b. 
junip6rat(ti 326. 
Theretra 
eg^ris, 684. 
•Xhyatira 

aurorim.wh 

&rfft,299,«6.051. 
eogn^ii, 29£^ W6- 
^vidat 661. 

651. 

prgerit 651. 
pudens, 651. 
trimaouMat 651. 
vicina, 209. 
violacif^ 651. 
Thyone 
9aoellf^} 889, 

Tbyridiphora 
fenestratas 311. 

^tswBa.690. 

usitO''^f 6^. 
Timelia 
nigrko^t 275. 
Tinea 

noetupllat 835. 
ptticheUOf 83. 

®X*«.67. 

ofirm. 67. 
mylothfina, 67. 
sanguinea, 67. 
tr(^pkoM^i 68 . 

TinnuTioulua 

tUaidarmt 46. 

japontcwy 461. 

46. 

Tin&ia, 


Tookua 
fatekdiat 41* 

Tortrix 
mundan^t 60a 
nfoaina^a, 606. 

unduUxMt 607. 

Totanue 
calidri», 467. 
glartolat 457 . 

^Mis, 457. 
ochrc^t 457. 

Toxocampa 

Utniferat 576. 

Toxopnouitea 

piudut^ 888 . 

Tiabala 
cridat(t) 628. 

MflAaa, 298. 

’^“*869. 8U0, 361, 

361. 3M. 

866,366. 

Trachyoomus 

ochrocephcUus, 272. 
Trachydosaurus 
riMosaa, 100, 102. 
Tra^ynbt'^ 

coj>^»^e«»260. 
russelh, 260. 
Trachyoaaurus 

rugosuSf 422. 

Treron 
oa/iaw, 45. 

^huiirMtriSi 45. 

deniieviatat 408. 

Triobaeter 

elegant^ 368. 

Triohins 

9MiDcinctv»% 378. 
TriohoglOMW 

moL^sewiy 18»i 

191. 

Tricbol«ma 
liicrmomf 42. 
Trichoiaia 


Tringoidei 

kypokucue, 628, 
Triplogeniua 

tM^en«y 370. 

^ratumf 888, 

Tnponyx 

kalvMfmmi, 467. 


Trigonodee 

a0Etat<k, 85. 
c^hise, 225. 


<^*0,698. 
Tirumala 
piHverana, 57. 


818. 


ao5«ifi«*».467. 
468. 
468, 
457 , 


586. 
dmi'mitiSt 586. 

plmpermts, 586, 686. 
re«<^e9>at8, 586, 
sperehiust 585. 
Tr&ula 
andrm, i)42. 

Triton 

orista^t 50*. 

Trochilum 

590. 

phordUi 590. 
Twbiw 


209,213. 

(Zia^^b itius) exquimuSt 

Troglodytes 

daurtrm, 

nigtr, var. marungemi», 

geiu'i'infurthit 5. 
Trop»a 
atiena, 634. 
dulcim, 684. 
gnomdf 634. 
selene, 634, 

Truncatolla 

wdiiUt 536. 

Tubifex 

bm0dii, 487, 488. 
hUinuxUay 487, 488. 
hvalinus^ 487, 488. 
finccdia, 487, 488. 
papiUom, 487. 
pelludduM^ 487 < 488. 
nvirforiww, 492. 

Turacoma 

(TOSttroacrM, IW. 
Tttrncus 
gigcMtem^ 44. 
Turcica 

ciiMMU, 660, 670. 
.Km,, 669. 

Inrdinu, 

*9«to*tt,276. 

Ttttdus 

/i(ioa^«468* 

468 . 



TKDKX, 
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Turdof 
ohseurM, 454. 
pallidus^ 455, 
Turritella 
rohuHtai 211, 213. 


Turfcur 
rupicoUty 407. 
mmiforquatast 45. 
torquata^ 467. 
Tylophorus 
wulffamit 380. 
Tympanifiiert 

TiioidormlUf 409. 
TypHlops 
aliirnfifX 90. 
efichriehUi^ 50. 
fxocixfU 529. 5(54, 
Hherkminy 50. 


Umbrina 
Hnvata, 200 . 

^trUita^ 260. 

Unio 

w^tminafas, 50. 
atffi/pfhrtts, 56. 
batrcri, 50. 
eaiihudt^ 50. 

Upupa 
ep^pHf 4.54. 

Uragiis 

^ nqv inofeti fus, 400. 
Urapteryx 
phinufnf/tUa, 318. 
Urobrachva 
a:riflan\ 3.3. 
Vrodynamis 
taitirmiA, 191. 
Uromastix 
hnrdmekli, 100 . 

loo. 

ITrimivH 

eerritiiim, 237, 239, 
4H4. 

-Uronpixias 
grmiqtthris^ 52,5. 

523, 524. 

Vadebra 
mncimri, 542. 


Vanellus 
cristeUm, 468. 
grfigariuSf 410. 
Vanessa 
antiopa^ 120 . 
chorimme^ 64. 
galftmi^ 04. 
w, 120. 
levam^ 120 . 

Varanus 
grisem, 99. 
indicus^ 8H, 90. 
nUotirus, .50, 99. 
gaJvatoTf 99, i05, 100. 
Varmina, gen. nor. 

tndica, 40,5. 

Venilia 

porphpromebig, 270. 
p}/rrhotis, 279. 
Vesperugo 
ahrftmuSf 478, 483, 
4^4. 

avguiaim^ 484. 
georgianm, 444. 
Vidim 

pnnripahs, 32. 
Viraehola 
tmfOy 69. 

Vireo 

mVitaria^ 002 . 

Vilhora 
agtionuh% 014. 
gfrafonice, 614. 

V iilpes 
gnfifhi, 1 . 

It^ucopm, 1 . 

Xanl bodes 
imnoc<’Ng, 310. 
infrf'grpiti^ 222 . 
Xanthopygia 
trivfdor^ 4(>.5. 

Xant ho^l la 
iniiiiifitmtti 337. 

Xent)phry.s 

moHticohy H>5, 18], 
504. 511. 

Xenopus 
cah^iral us, 1 < h ). 


) Xetiopus 

; ^ l(evU, 163, 181, 504. 

j Xenis 

I ^ firgfhropuif 10 , 10 . 
j Xyliua 

I arriip^nnh, 0.53. 

651. 

Xylophanes 
gorti/g, 584. 
Xylophasia 
j indica^ 302. 

i Ypsipetftfl 

undukiia^ 326. 
Ypthiiiia 
aihida, 59. 
doleta, 59, 

! iionta, 59. 

' pupillarui, 59, 

‘ 60. 

' simplicia, 59. 

' 5’ungipicus 
dorricM, 400. 

' st:elx)hnit\ 467. 

Zebronfa 
hifiurolalis, 335. 
jnguaralis^ 578. 

Zero 18 

karpnx^ 70 . 

I Zeuzera 
j ppnua^ 640. 

( Zizera 

kupgna, 69. 
Zoiiogastns 
' ergth'optci’a, 31. 
Zosterops 
(dhtguiarts, 520. 
ufricfpit, 520. 
fiigcifi'ongy 519, 520. 
hg))olcuca^ 519, 520. 
ingsoriensi% 519, 520. 
niitalis, 51S. 
pa/pe^rosa, 519. 
Zyga*na 

cijuichmirmsis, 294. 

rbrisft/phi, 597 . 
7iiphona, . 597 . 

tkghbm, 593. 
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